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nE Abridgment of the PHILO- 
so HI CAL TRANSACTIONS, 
begun by Mr Lowthorp, and con- 
AW tinued by Mr Jones, has been al- 
ready ſo well received, that there is 
no occaſion for me to trouble the Reader with 
32 particular Account of the preſent Deſign. I 
believe I need only inform, him that I have en- 
deavoured to follow the Method laid down by 
_ thoſe Gentlemen, that I might make the whole 
Work appear as uniform as poſſible. I have ven- 
tured to differ from them in this; that whereas 
they have omitted. a conſiderable Number of ß 
Papers, I have totally omitted none. For I 
thought it would be too great a Preſumption in 
me, publickly to declare any Paper to be uſe- 
leſs, which had been read before the ROYAL. 
SOCIETY, and permitted by them to be pub- 
liſhed, I have differed from them alſo in in- 
lerting the Accounts of Books, many of which 
are as entertaining and inſtructive to a great 
number of Readers, as any other Paper. 
I have endeavoured to ſhorten the Papers that 
came under mv Band in ſuch a manner as not to 
hurt their Senſe; and I flatter myſelf that very 
few (if any) of the Learned and Ingenious 18 
e thors 


To the READER. l 


thors of them will accuſe me of having done 


them any Injury. 
The three firſt Chapters of this Abridgment 


were done by (that Learned and Judicious Mem- 


ber of the ROYAL SOCIETY) MrE AMES; 


to whom alſo the Reader is obliged for the 
Communication of the late learned Profeſlor 
Gregory's Diſcourſe upon Motion, printed at 
'the beginning of the Chapter of Mechanics. 


In the Catalogue of Plants from the Botanic 


Garden at Chelſey, IJ have inſerted fifty more 
than are contained in the Phzloſop . Tran- 
actions, within the Compaſs of this Abridg- 
ment. But as theſe fifty Plants had been pre- 
{ſented to the Society; as they belonged to the _ 
| Year 1737; and as by this means the even num- 
ber of five hundred was compleated, I thought 


I ſhould oblige the curious in Botany by in- 
ſerting them. 


If the Public receive this Work favourably, it 1 


will be eſteemed an ample Recompence for many 
Months aſſiduous Application. And if the 
Readers meet with that Satisfaction, which 


I have endeavoured to give them, it will be 


a very great Pleafure to their humble Servant, 


OCbelſey, June 8. 1734. 


John Martyn. 
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extracted from the Acta Breſlavienſia; an Ox, with the Cores of the 
by Dr Sprengell, . 086. oy Riley - 5 hid; 


2. Continued for 1720 and 1721; bythe 7. The Variation at Vera Cruz, in 
gs 54 1726 and 1727 by Mr Harris, 102 


ame, 


—— 


5 E RR AT A in Vol. VI. Part 1. 

| AGE 51. in the Margin, read Series, &c. by Mr Abra. pag, 68. in the Margin del? 9 and 
1 11. pag. 70. in the Margin ageinſt Coroll. 1. add Fig. 11. pag. 72. in the Margin fer Fig. 12. 
read Fig. 15. pag. 75. in the Margin againſt Coroll. 4. add Fig. 23. pag. 77. in the Margin again ſt 
| line 10. add Fig. 25, 26. pag. 78. in the Margin againſt line 21. add Fig. 27. pag. 113, line 30. 
Far R. read K. page 115. line 17 fora b read a 6. line 36. for Rr read Rr. p. 118. in the Margin 


Hor 59. read 69. pag. 122. in the Margin againſt line 3 add Fig. 74. pag. 142, line 23, and in the 


Margin, for Fig. go. read Fig. 89. page 145. in the Margin for No. 416. read No. 406. pag. 149. 
in the Margin for p. 364. read p. 637. pag. 167. in the Margin add, By the ſame. p. 182. in 
the Margin for XIX. read XII. pag. 186. line 33, 34. and pag 187. line 15. for Meſſalia red Meſ- 


fala. pag. 188. line 30. for humoſum read humorum. line 41. read Emergit Bullialdus, page 189, 


line 15. fir Meſlalia read Meſſala. pag. 191 zu the Margin for N. B. read J. B. pag. 192. line 


22. for Litus read Littus. pag. 199. This ſhould be the third Article under Sect. XV1- pig. 210.,: 


line 15. for 48'. read 58'. pag. 218. in the Margin for No. 428. read No. 423. pag. 223 in the 


Margin fir No. 373. read No. 393. pag. 237. in the Margin dele XXXVII. pag. 239. in the 


Margin after and, add 1725. pag. 241. in the Margin, remove the tro Titles, viz. 10.] % the place 


of 11.] and 11} over againſt Immerſiones pag. 252. in the Margin for p. 558. read 557. pag. 306, 
line antepenult. for Theor. VI. read VI. Theor. pag. 310. line 11. for Prop. VII. read VII. Prop. 


peg· 420. in the Margin, far Sept. 24. read Sept. 25. 

Page 84. line 28. add XXVI. pag. 191, line 17, read ſince we have. p. 240. line 28. er 
Weights read weighs. line 32. Affing read filing. p. 326. line 1. for cen geſchenk nyt read 
een geſchenk uyt. p. 360. line 40. for now read no. | 5 * 


pag. 311, in the Margin, over aginſt line 7, add Fig. 139. pag. 363. for Chap. VI. read Chap. VII. 


Gn 5 46 5. Arther Experiments concerning 
IV. Of the Arcutioz by Mr St John, ib. I. Elefrricity ; by Mr Gray 96 
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CONTAINING THE 
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0 11 K P. I. 
4 ARITHMETIC, ALctBra, FLUXIONS, GEOMETRY, 
of e QUADRATURE of CURVES. 


= H E Uſefulneſs of this Ae conſiſts in this, A Summary of 
that it performs all the Operations with more Eaſe NTA 
and Expedition than the common Affirmative A- e eee * 
rithmetic, eſpecially in large Numbers: And it dif- J. Colſon, 1 
fers from the common Arithmetic chiefly in this, F. R. S. No 
chat it admits of en Figures promiſcuouſly 396. b. 161. 
with the Affirmative. 

Notation.] Theſe Negative Figures are diſtinguiſtrd from the 
Affirmative, by the Sign - placed over them. 


Thus 3709286573961472 is one of theſe Numbers, whch may be 
converted into its Equivalent common Number 2 30872043 2039468, 
nin this manner: 

* 5 Affirmative Figures. 
SB 0700280070961002 Negative Figures. 


=> | 
4 8 2308 264320394 | 
"F F g = | 11. 


2 Megativo-Aſirmative Arithmetic. ä 
(1.) Write down all the affirmative Figures by themſelves, putting _ 


a Cypher in the Place of every negative Figure. (2.) Write down 
all the negative Figures by themſelves, putting a Cypher in the 


Place of every affirmative Figure. (g.) Subſtract the laſt Number I 

= from the firſt, and the Remainder will be a common Number, equi- - 

| valent to the given negativo-affirmative Number. See the Operation * 
above. | „ | | 5 | | | "1 & 

— Reduction, Caſe I.] But the readieſt practical Way of performing ” * 

; this Reduction in any given Number, will be in this Manner: Begin at 9 
. the left Hand; and going over all the Figures in order, obſerve theſe : 4 
| Rules. (1.) An affirmative Figure before a Negative muſt be di- 1 

wk miniſh'd by an Unit. (2.) A negative Figure before an Affirmative, 4 

mult be changed into its Complement to 10. {3.) A negative Figure 

before a Negative, muſt be changed into its Complement to 9. All "IA 


other Figures muſt remain unchanged, and a Cypher is always to be 
| underſtood where there is no ſignificant Figure. The Sign of the 
_— Cypher is neglected ; but where there is occaſion to conſider it, it is 
3 1: always ſuppos'd the ſame as the Sign of the following Figure. Thus 


| the negativo-affirmative Number 729586455982001730 is immedi- 

| _ ately reduc'd to 7105855459779983303 and ſo of all others. | 
| „ Reduction, Caſe II.] But on the contrary, common Numbers 
5 N may be reduced to negativo-affirmative Numbers a great Variety of 


Ways, by ſubſtituting inſtead of the Figures 1, 2, 3, 4, 5, 6, 7, 8, 9 
5 | their reſpective Values 19, 18, 17, 16, 15, 14, 13, 12, 11, in any . = 
5 Places at Pleaſure. But the moſt uſeful Reduction of this Kind is 
| ER what I call A Reduction to/ ſmall Figures, which conſiſts in throwing 4 
out all the large Figures, 9, 8, 7, 6, out of any given Number, 43 


! and introducing in their Room the equivalent ſmall Figures b 
SH 11, 12, 13, 14, reſpectively. Thus 182937462 may be reduc'd to 
| 223143542, conſiſting only of ſmall Figures. But this Reduction 

| FED may be perform'd more readily by theſe Rules following. 


| {1.) A ſmall. Figure before a large Figure muſt be increaſed by 
an Unit. (2.) A large Figure before a large Figure muſt be changed 
into its negative Complement to 9. (3.) A large Figure before a ſmall 
Figure muſt be changed into its negative Complement to 10. Other 
Figures are not to be changed; and 3; will be ambiguous, being to 
be eſteemed either large or ſmall, according as the Figure following 
is either large or ſmall. Some Examples of this Reduction ſhall. 
here follow, both in whole Numbers and Decimal Fractions, . 
E T | 
37068 259764 = 43132340244 __ 
729528900739957 = 1331531041340043 
9260872395,87294 = 1 1341132404, 13314 x 
Or (9) 926087239587294 = (10) 1134113240413314 
(m) 387916407953, &c. = (m) 412124412153, &c. —_ 
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WV, egativo-Affirmative Arithmetic. 


[t is to be obſerved, that in this laſt Example the Numbers are what I 
call interminate, or Approximations only ; that is, the firſt and moſt 
valuable Figures are expreſs'd, and all the reſt (whether finite or in- 
finite in Number, whether known or unknown) are omitted as incon- 
ſiderable, and inſinuated by the Mark, &c. Alſo the Index n before 
the Number ſtands for ſome Integer, expreſſing the Diſtance of the 


firſt Figure 3 or 4 from the Place of Unites ; which Integer is either 


affirmative or negative, according as the ſaid firſt Figure ſtands in in- 
tegral or fractional Places. The Example immediately before is a 
particular Inſtance of this. 

And thus much by way of Notation : : To proceed therefore to the 


Operations to be perform'd with theſe Numbers, whether reduced to 
ſmall Figures or not; and firſt of Addition. 


Addition. ] Place the Numbers to be added juſt under one another, | 
obſerving the Homogeneity of Places, as in common Numbers. Then be- 


 ginning at the Right Hana, collect the Figures in the firſt Row or Co- 
 lumn, according to their Signs, and place the Reſult underneath : And 


ſo ſucceſſively of all the other Columns, as in Example 1. 
But if at any Time this Reſult cannot be expreſs'd by a ſingle Fi- 


gure, it may be writ down with two or more Figures, obſerving the 


Homogeneity of Places, and then the Sum may be collected over a- 
gain. But to ſave this Trouble, it will be ſufficient to reſerve the 
Figure in mind which belongs to the next Column, and collect 88 


with the Figures of that Column ; z as in Example 2, 3 


If the Numbers to be added are reduced to ſmall” Figures, as in 


Example 3, their Addition will be very ſimple, and the Sum may 


alſo be exhibited in ſmall Figures, by an eaſy Subſtitution of Equi- 
valents, where there is occaſion, 


Example (1.) 5 | Example ing. = 
257384203 647039682 
709821370 498273651 - 
5807305 819403765 
058365575 1.864643854 


Example (3.7 


(m) 2153140431213, &c. 
(m) - 304393 1425512, &c. 


, 431023 102413, &c. 
(m2) 513427110321, &c. 


(u-) 2130421032, &c. 
(m4) 132021224, &c. 
(m-5) -.. TIN 13224315, &c. 


— lth 


8 : 8 Sub. 


ducts (4x4 +1x1FIX1= 1 6) put the Reſult underneath, as in 


Megativo-Afirmative Arithmetic. 
Subtraction.] Subtraction in this Arithmetic is reduced to Addition, 
by changing all the Signs of the Number to be ſubtracted. 
Thus, if from (u) 72938429637, &c. we are to ſubtract (1.2) 
8 10735926, &c. the Remainder will be found as in Example 4. 
5 Example (4.). Bs, 
(n) 72938429637, &c. 
(n-2) 8107359206, &c. 


(n) 73747154343, &c. 


Thus in all Caſes will Addition and Subtraction be eaſily perform- 
ed: But the chief Uſe of this Method will be, to eaſe the Trouble of 
prolix Multiplications. And here, as well as in Diviſion, the firſt 
and moſt valuable Figures may be firſt found, and conſequently the 
Product may be continued to as many Places as ſhall be required, 
without finding any unneceſſary Figures; which is a Convenience not 
to be had in the ordinary Way of Multiplication. „ 

Multiplication.] Let it be propoſed to Multiply together the Num- 


bers 86057 293987215 and 389175836438, which reduced to ſmall 


Figures will be 114143314013 15 and 411224244442. Write doun 


theſe two Numbers one under the other upon a Slip of Paper, with 


the Figures at equal Diſtances, and then cut them aſunder. Take 
either of the Numbers for a Multiplier, and place it over the other 
in an inverted Poſition, ſo as its firſt Figure may be juſt over the 
firſt Figure of the Multiplicanlc. Oy ae ol 


Moveable Multiplier 
ohpbyob Tully 


9 TT _Multiplicand 
11414331401315 


„ 


4551791825498 6450⁵ͤ 8 
11113 1124 2632 1 2311 


—— — "I 


Product = 4550851 93 7095017072023 170 


Then Multiply theſe two firſt Figures together, and their Product 


(4 X 1 = 4) place underneath. Then move your Multiplier a Place 


forward, fo that two of its firſt Figures may be over two of the firſt 


Figures of the Multiplicand; and collecting their two Products 
(4 x 1 —1*x1=5) put their Reſult underneath in the next Place. 
Move the Multiplier a Place forward; and collecting the three Pro- 


the 


** 


Wegativo- Affirmative Arithmetic, 
the Example. Move the Multiplier, and collect the four Products 
(IXI TIXATIXITZXI=IT) which write underneath as 
before. And ſo proceed by one Stop at a Time, as long as any 
Figures of the Multiplier can be over any Figures of the Multiplicand. 
Laſtly, Collect the Product into one Line, which being reduced to a 
common Number will be 3349141936903996927377170. 1 
From this Proceſs it may be obſerved, that at every new Situa- 
tion of the moveable Multiplier, thoſe Figures only are to be multi- 
ply'd together, each by each, as are found over one another. And 
this Multiplication is to be perform'd, and the ſeveral Products col- 


ſected, according to the Rules of Specious Multiplication, wherein 


like Signs will make , and unlike Signs will make — in the Pro- 


duct. This will always make the Products deſtroy one another, oer 


at leaſt will depreſs and keep them low, and the Figures themſelves 

being always ſmall, the Reſult will be always ſmall, and often but a 

ſingle Figure, which is the great Compendium of this Method. 
When an Approximation only is deſir'd, or when the Product 
is to be produced to a given Number of Places, the Operation may 
be continued one Place farther, in order to obtain ſo many Places 
true as are required. For ſeldom any Correction extends beyond the 
Place immediately aforegoing, and that is generally corrected but by 
an Unite, and very often needs no Correction at all; which will be 
of no ſmall Convenience in the Multiplication of Decimal Fractions. 


In this Method we may (if we pleaſe) begin the Proceſs of Mul- 


_ tiplication from the loweſt Places, or from the right Hand, as is 
uſual in common Arithmetic, and then the Correction may be car- 


ry'd on continually to the next Place, and ſo the Product may be $ 


always comprehended in one Line, without the Uſe of any Superflu- - 
ous Figures. Of this I ſhall give an Inſtance in the foregoing 
Fxample, 7 2 „„ 55 5 
Moveable Multiplier 
ebþppeberliy 
Multivlicand 


3 OR .. 8 
$349141930903996927377170.= Pad 


Face the moveable Multiplier inverted in ſuch a Manner, as that 
N laſt Figure 2 may be juſt over 5 the laſt Figure of the Multi— 
plicand, Multiply thele together (2 x 5 = 10) and ſet down the laſt 
Figure of the Product o juſt under, reſerving the firſt Figure 1 for 
e next Place, Then move the Multiplier a Place forward, ſo 
"at two of its laſt Figures may be over two of the laſt Figures of 
he Multiplicand, and then multiply ing and collecting, you will have 
I F2xX1+4x5 =17. Set down 7 in the next Place of the Pro- 
ct, and reſerve 1. At the next remove, you will have 14 2 3 

4 
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Megativo-Airmative Arithmetic. 
+4x1+4x5=31. Set down 1 and carry 3. Then 3 + 7xT 
+4x3+4x1-H4x5=2 3 2337. Set down 7 and carry 3. 
Then 3+2xo+4x1i+4x3+4xi1+4x;=3=17. Set 


down / ard carry f. And fo proceed as Jong as there can be any 


Figures over one another, and the Product will be found as before. 
This way of Multiplication is ſo eaſy, and may be made ſo fami- 


liar by a little Practice, that it will be but little ſhort of Multiplica- 


tion by Inſpection; and will doubtleſs ſeem very ſurprizing to thoſe who 
are only acquainted with the common tedious Way of Multiplication: 
eſpecially, if we content our ſelves with a mental Preparation of the 


Numbers given, or only mark thoſe Figures that are to he changed, 


which by ſome Practice is eaſily attained. 
The firſt of theſe two Ways of Multiplication will be moſt con- 


venient for interminate Numbers. As if we were to multiply (m) 


307149741748, Sc. by (n) 183609712649, Cc. the Product will 


be found (mn) 563956758222, Sc. as may appear from the 


Proceſs following. 


(m) 313150342352, &c. 


——  — 


(m ＋ u) 64405 7258 378, &c. 


-229 © x STE1toIÞVÞze (u) 


> DM 


Here the Index of the firſt Figure of the Product will be m n, 
or the Sum of the Indexes of the given Numbers; but it would have 


been mn if there had been any Increaſe from the Product of 


the two firſt Figures, or if there had been any Correction to have 
been made to the Cypher, which is underſtood before the firſt Figure 


of the Product. 


When both the Numbers to be multiply'd are interminate, as 


in the laſt Example, they ought to conſiſt of the ſame Number of 
Places, or otherwiſe the greater Number muſt be reduced to the 
leſſer, by cutting off the ſuperfluous Places: and the Product is not 
to be continued beyond the ſame Number of Places. If but one of 

the Number is interminate, the other muſt be reduc'd to the Form 
of an interminate Number, either by cutting off the Exceſs of Places 
if it has more, or by ſupplying or ſuppoſing Cyphers, if it has fewer 


Places than the interminate Number. Then the ſame Reſtrictions will 


take place as before. 


Diviſion. ] The Method of Diviſion in this Arithmetic will not- 


be ſo ſimple or expeditious as Multiplication. After a Tryal of 
ſeveral Ways, I think this following will be the moſt commodious. 


Reduce the Dividend and Diviſor to ſmall 4 ks and form a Ta- 


riffa or Table of all the Multiples of the Diviſor as far as 3. Com- 


pare theſe Multiples with the Dividend, and with the ſeveral Remain- 
ders after the Multiples have been ſubtracted, by which Means you 


will 
| 5 1 0 > 


Noguhe- Afirmative Arithmetic. 


will diſcover the ſeveral ſmall Figures and their Signs, to be put ſuc- 
ceſſively in the Quotient. 
To form the Table of Multiples, ſet down the Diviſor above, 


1 over againſt i it. Add theſe two together according to the Rule for 
Addition in ſmall Figures, and put 2 over againſt their Sum. Add 
this laſt and the Diviſor together, and put 3 over againſt their Sum. 
Then add this laſt and the Diviſor together, and put 4 over againſt 


of the Diviſor, as far as will be neceſſary. 


(n) 2244103 19067; &c. the Proceſs will be as here follows, by 
a 307149741740, Vc. 
TABLE of Multiples. 


(n) 224410313451, &c. 
(n) 224470313457, MCs. 
(n) 433221425302, ee: - 
(sn) 551231142153, Kc. 
(n) 1334441251404, &c. 
0 n 1 1122051443245, &c. 


Sn Rss 


SR — = 31 13 I 22 3 54 &c. 


—_ — — — — 


551231142133, dee. 


13132420335, &c. 
- 22441031345». e. 


e 
3 


— — — — — — 


5 e 15233451010, "Joe: -- 
3 55123711421, &c. 


23574477 & C. 
224410313, &c. 


111331324, &c. 
ä = 


drawing a Line, under which ſet down the Diviſor over again, putting 


their Sum. Laſtiy, Add this and the Diviſor together, puting 5 over 
againſt their Ban, Thus will you have a Table of all the Multiples 5 


Thus for Example, if 8 563956758222, . = (mn I) 


which the Quotient will be found (m 1) 313 I 503423 545 &c. =( m) 


1534220, 


RI 


8  Negative-Afirmative Arithmetic. NS” 
| 18 | 1534220, &. : 
5 551231, &c. : 


; * | 0 | 124451, &c. ; 


133444, &c. 


3205, &c. 
3332, &cc 


1 he Index of the Quotient is found by ſubtracting the inder of the 
Diviſor from the Index of the Dividend, when the firſt Figure or 
Figures of the Diviſor are not greater than the like Figures of the 


Dividend. Thus (225252 = (m) 30, &c. When they are 


— 2 2 
— - — — 


| 

| X 

| 5 | ; +. 7... 10} 16. .0e- 7 | 

g greater, then an Unite muſt be farther ſubtracted from the Index of = 

| the Dividend. Thus © I-23 1) 144: &c. = (m) 313, & Bf 
/ yi SG outs 5 e J 
No a little to illuſtrate this Proceſs, it may be obſerved, that the 3 
Dividend 144, & c. or 56, &c. being compared with the ſeveral Mul- 3 


tiples of the Diviſor in the Table, it is eaſily perceived that 55, &c. 
makes the neareſt Approach to it, and therefore its correſponding Fi- 
gure 3 muſt be made the firſt Figure of the Quotient, which I place 
Juſt over. Under this I place its reſpective Multiple, changing the 

Signs and collecting, becauſe it ought to be ſubtracted. Then the 

Remainder 131, &c. being compared with the Table, I find the 
[neareſt to it (whether in Exceſs or Defe&) to be 22, &c. or 18, 
Ke. belonging to 1. This therefore is made the ſecond Figure ot 
the Quotient, and its Multiple with the Signs changed is placed un- 
= 45 der, and collected with the laſt Remainder. The Reſult, or new Re- 
1 mainder 152, &c. that is — 152, &c. or — 52, &c. being com- 
pared with the Table, the neareſt Multiple is 55, &c. belonging to 

3, which 3 therefore is made the next Figure of the Quotient, but 

with the Sign - over it, becauſe this Remainder is Negative. And 

for this Reaſon the Multiple 55, &c. is put down in its Place with- 

out changing its Signs. The reſt of the Proceſs will be obvious 

enough, and if any Scruple ariſes about placing the Numbers, it may 

* eaſily be removed by a little Attention to their reſpective Indexes. | 

In the Diviſion of interminate Numbers, the tame Reſtrictions are 
to obtain, as are already mention'd in Multiplication. | 


And 


— — > — —— — — — — 


On Adfefted Afquations. a 
And this may ſuffice for a ſhort Summary of Negativo- Affirmative 
Arithmetic, as to the ordinary Operations of Addition, Subtraction, 
Multiplication and Diviſion. What Improvements may be had from 
hence in the Extraction of Roots, whether of pure or affected Equa- 
tions, I ſhall leave to future Inquiry. e 
I have contriv'd an Inſtrument, calPd Abacus; or, The Counting 
Table, which I hope ſhortly ro communicate, whereby all theſe Ope- 
' rations may be eaſily perform'd, and long Calculations very much 
facilitated. Cf ir JH. „ : 
II. Lemma I.] In every adfected quadratick Fquation a x* — B x + The Nunbe; 
Ao, whoſe Roots are real, a fourth Part of the Square of the Coeffi- of impolſivlc | 
_ cient of the ſecond Term is greater than the Reftangle under the Coefficient * by 30 x 
of the firſt Term and the abſolute Number, or 4 B* >ax A; and vice No. * 
verſa if 1 B* > a x A, the Roots of the Aquation a * — B x ＋ 5s. 
Ao, will be real. But if 4 B* < @ x A, the Roots will be impoſſible. 


This isevidentfromtheRootsof the Æquation being 


LB—v5 B*—axA 
ANG ome —— 
Lemma II.] Whatever be the Number of impoſſible Roots in the 
quation x" - B . i CJ - Dx ＋ Sc. dx cx 
+bx Ao, there are juſt as many in the Mquation Ax IN 
Te- de +&c. * B . CA A Bui =o. 
For the Roots of the laſt ÆEquation are the Reciprocals of thoſe of 
the firſt, as is evident from common Algebra. Let the Roots of the 
biquadratick Equation x“ - Bx3 + CX Dx + A os be a, b, 
c, d, whereof let c, d be impoſſible ; then the Roots of the Equation 
” „„ „„ 2s ON . 
Ax - Dx CX - BxT IS will be , , > and rhere- 
8 : os 2 c 


* 


e . 
Lemma III.] In every Aquation x" — N + CX 2 — 
Dx een g en nA, 
all whoſe Roots are real, if each Term be multiply'd by the Index of x in 
that Term, and each Product be divided by x, the reſulting A quation- 
unn i- 1 BX - 2 ＋ A 2 CN z Dx 4 ＋ 
u 4 ENö ! — Oc. t4ex353ds* RAe b all 
bave all its Roots real. Thus if all che Roots of the Æquation x + — 
Bx Cx Dx ＋E Ao be real, then all the Roots of the 
= Aquation 4x3 —=32 BTW ＋2 Cx — DS will alſo be real. 
* This Lemma doth not hold converſly, for there is an Infinity of Caſes 
where all the Roots of the Equation 2 X — 3—1 BX 2 + 
. „%%% ĩ Ne | 1 — 2 


- IE © 
fore two of them to wit -, -, impoſlible. 
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The Number of impoſſible Roots 


7 — 2 C 3 Dx 4 ＋ Sc. EA dx I= 2 cu E80 


are real, at the ſame Time ſome or perhaps all the Roots of the Equa- 
tion x *— B C D = Sc. Ed pix + 
b x - A=0 are impoſſible: But whatever be the Number of i impoſ- 
ſible Roots in the Æquation » #"=" — - 1 Bxan=B +1 2 
C * = Cc. ac bo, there are at leaſt as many in the 


 #quation * — B CY Sc. i cx? bx + A=. 
Thus all the Roots of the Equation 4x3'—3 B 2 5 Cx - DS ꝰꝰ e 


may be real, and yet two or ener all the four Roots of the Æqua- 
tion 44 —Bx3 + CA * Ao may be impoſſible; but if 


two of the Roots of the Equation 4 * — 3 B x? +2 CR DS 


be impoſſible, there muſt be at leaſt two impoſſible Roots in the 
Aquation K* - XR ＋ Cx* - D A=. All this hath been 
demonſtrated by Algebraical Writers, particularly by Mr. Reyneau 
in his Analyſe demontre, and is eaſily made evident oy the Method of 
the Maxima and Minima. : 
Coroll.] Let all the Roots of the Aquation * — BU ＋ 
T %/ô» h ß 
+ dx3 c &  A=0 be real, and by this Lemma all the 
Roots of the ÆAquation 7 x"—* — — 15x BX - 2 - ½ — 2 CN 
—72—3Dv-*+ -A Ex == 5 Fus + Cc. + 
e == 177 2-2 cx + b=0 will be real, and there- 


fore (by the ſame Lemma) all the Roots of the ZEquation 1 x 37 


— ECen vor Dam Rat wes 


— — 


* = 2 - — XH 2 BX I Fu—2x1n—3 Corn * —p—=73 3 
14 Dx + 45% — 5 E= - N Feu 


5 = 12 ** * 6d Dc or en all 


by 2) of 1 ͤ„— x _— — 3... ＋ - 2 * 

— + 7 1 Z 

bon to 

— C — - Ge. K 10 f x? Gex avs de g will be 
2 


: real. Afﬀer the fame Manner all the Roots of the Equation » x 


27 = 2 "i Rav 1 


pe = WI IK Rx — r 
3 3 ©; __ 3 
— x 2 — ee 10 e- N will be 
55 
real; and thus we may deſcend until we arrive at the quadratick 
Zquation MX — * — 1 —1 B FF Co. The ſame Aqua- 


2 — 
| tions 


"IP, ro Ea PO —— ts. D 
OB oo OS oe r 
. — ARE „ . n * * " 1 9 9 . . A 
D 7 r ts” ' . 8 


* 
. 8 n 
CCC 


4 
: 5 
* 7 * 5 2 K. a BS AI els 17 * * 
ned r * e EARS 8 8 8 TV 
IF e IJ r 5 
1 8 ON RR 8 
r — n 2 


e e N 


Nee 8 
F 
OS, vo 0 
2 6 


n 2 . 8 *. * 2 
i EE c 1 W | 
N 5 7 N F NN 5 g n 

i E 11 oe nu n 8 = 7 2 % 
a4 8 bY 8 3 r > rk 4 nf; AER . 8 18 
S 5 l 

- — 
- * £ n 
8 K . ba K 3 N N * K < 9 


C x3 223 


5 Equations whoſ abſolute Number i is F, will be N * 


in re ig Equations. 


322 —— : 833 ö 
cons do aſcend thus ux: „ = IBE ＋ Cre, 1X — 
1 — 2 1 4 ow” mY "Wo ks, 4 

Dara e cb 0; 1 . 
3 * 2 | 4 
1 — 2 74 —  — 2 NEL. — oy. 
ls oe — I X B x? + 1 —2 x 


be 2nd Die # ee ir x mma hs X _ 
. "HS 


n—2 A—3. n— 4 | — 223 A—4 
+? —#— 1X a Xx" Bx* K -A- Is 


C 1 


w 


2 
M repreſent any of the Coefficients of the Aquation ** — BN i 


C = 2 — Dx + EKνπν — Cc. = Age, and let L, N be 
the adjacent Coefficients, let Mbe the Exponent of the Coefficient M : | 
By the Exponent of a Coefficient I mean the Number which expreſſeth 
the Place which it hath among the Coefficients ; thus if M repreſent 
the Coefficient E (and therefore L D and VF) then m A. It 
vill be eaſy to ſee, chat, amongſt the foregoing aſcending Equations, 


— 11 1 — 2 


that which hath i its abſolute Number N will be 1] x nm x _—c 


2 3 


— — — . — Cc. 34 + 2 * Cc. 
1 1 2 —M 
n—m | „n — 


ä . ira: *. E = M 
m—1 2 


+ N=o, all whoſe Roots are real when all the Roots of the Equa- : 


tion xn - Be + Cx1=2? — Cc. + Amo are real. Let N 


and therefore M= E, I D and mn 4, then that of the aſcending 


1 — 1 n — 2 | 


1 3 2 3 
1—3 n—x 


— — A 


* — K 


7 De- A Eee 
3 2 


7 | Prop. 


De- +14 Ex o, and fo on. Let 


ũ — 


Fw WO ESRI * 


11 


The Number of impoſſ ble Roots 


Prop. 1.] Let x" —B y1=1 + C D wins ＋ E .- e. 
+ e vag d x + corn bat Amo be an Aquation of any Dimen- 
ſions, all whoſe Roots are . let M be any Coefficient of this Aquation, 
L, N the adjacent Coefficients, and m the Exponent of M. Then the — 


mu = . 


of any Coefficient M multiply'd by the Fraftion——==— === will 


m Ft 1 Xu -- 


always exceed the Reltangle under the adjacent Coefficients L x N. Thus 


in the Zquation x - * + Cx*—Dx+A=o, where a= 4, 


making M=C and OI L=B, N=D, and mM=2, then 


2 Xx 4 — 2 


C or- *c . will exceed BxD providing all the 


2+1x4—2+1 
Roots of the Zquation be real. 


| Becauſe (by Lem. 3. the Roots of che quadratick Equation 


11 

73 — — B hs C= So are 901 al, therefore (by Lem. 1.) 3 1 
2 1 

X 3 : "muſt be greater chan 2X 


2 
u 1 —1 
1 greater tan 1 * C. Therefore i in the ZEquario 


2 / 2n 


x Ban? + Cx = DPA 3 + Ge. dif oof the 1 Degree, 


all whoſe Roots are real, the Square of B the Coefficient of the ſe- 
1 —1 


cond Term, coultiphy'd by the Fraction is s greater than I x © 


2 1 


the Rectangle under the adjacent Coefficients. Bot (by Lem. 2.) all 
the Roots of the Aquation Ax*%—b — n Sc. K CX * 


5 c 
Bu 1 1 =0, ae by 4 of 8%— — x —1 + — wt — 
= - 3 5 y A, * 5 


Se. = — * = — * — 0 are real; therefore (from what bach 


5 


——— 


— þ 2 1 


been juſt now 2 ih — * muſt be greater than IX— andcon- | 


” ne my 


Ds 
ſequently c_—_ greater than c A. Therefore 3 in an Equation 


28- 
* e . S c-x*-=- 1 =0, of the n De- 


Eree, all whoſe Roots are real, che * of the Coefficient of x 


H—I 


multiply'd by the Fraction — 
| oY 
- the 


* c. and (dividing both by 


is greater than the Rectangle under 


in Adfefted Equation. = l 


the Coefficient of x? and the abſolute Number: But by Cor. Lem. 3. 
$493 2—1 1 — 2 * — 1 
Rec. 
2 3 1 1 
%% | : > 09175 To. got 
LTFFFIix——xLx* Frm MxzN=0 are real; there- 


G3 


x 111 


all the Roots of the Æquation x x 


— fore (ſeeing this ZEquation is of the n ＋ 1 Degree) the Square of 


p— 


— 


= 1 M multiply'd by the Fraction 2 * 1 will be greater than 


Rectangle under EI ——xL and N, that is,. 
the Rectang unde WM F 7 K 


winx M2 will be greater than » — 1m + 1 x —— x LXN, and 
3 VT |} T ont © CORO 
therefo N 0 | 8 Fe. Y 5 g 2 1 ＋ 1 X — Vn —_ 7 


x M greater than LX NV. e e Jo ft” 
3 8 4 WI ½—2 1-3 
C.oroll.] Make a Series of Fractions —.—, —, —, Ge: 
ö 4s Ty 3 on Rn 
vnto —, whoſe Denominators are Numbers going on in the Progreſſion 
1, 2, 3, 4, Cc. unto the Number x which is the Dimenſions of the Aqua- 
tion x*— BN + Cx—-? — &c. A=, and whoſe Numerators 
are the ſame Progreſſion inverted. Divide the ſecond of theſe Fractions 
by the firſt, the third by the ſecond, the fourth by the third, and ſo on, 
and place the Fractions which reſult from this Diviſion above the middle 
1 | EE | SN. 2 X —2 31 3 


—— _r_ 1 — — 
A ELIE 


JJCVVVVCCTCT —— 
Terms of the Æquation, thus x” — BA CI — Dx 3 + 


4 * 1 —4 


—— — 


TX 11 —3 - 3 Ie | 
Ex-. — Sc. 4 A=. Then if all the Roots of the Æquation 
are real, the Square of any Coefficient multiply'd by the Fraction 
which ſtands above, will be greater than the Rectangle under the 
adjacent Coefficients. This Corollary doth not hold converſly, for 
there is an Infinity of Zquations in which the Square of each Co- 
= efficient multiply'd by the Fraction above it, may be greater than 5 
the Rectangle under the adjacent Coefficients, and 8 5 + l 
8 | ſome 


NN 


nt AL ir —— —-— 
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une * perhaps all of the Roots may be impoſſi ble. Therefore 


when the Square of a Coefficient multiply*d by the Fraction above 
18 greater than the Rectangle under the adjacent Coefficients, from 
this Circumſtance nothing can be determined as to the Poſſibility or 
Impoſſibility of the Roots of the ÆEquation: But when the Square 
of a Coefficient multiply'd by the Fraction above it, is leſs than the 
Rectangle under the adjacent Coefficients, it is a certain Indication 
of two impoſſible Roots. From what hath been ſaid, is immediate- 


ly deduced the Demonſtration of that Rule which the moſt illuſ. 
trious Newton gives for the determining the N of impoſſible 


Roots in any given /Equation. 
Schol.] Let the Roots of the Equation 453 — Ya 18 C Ds 7. 


Dx EJ - Fx—-+&. = A with their Signs) be 
repreſented by the Letters a, b, c, d, e, f, g, Sc. then (as is com. 


monly known) B will be the Sum of all the Roots or =a+b +7 


. Che Sum of the Products of all the Pairs of 
Roots, or=abÞac+ad+af+ag E Ce. D the Sum of the 
| Products of all the Ternaries of Roots, or =abc Sabd+abet 
_abftHabe+&. E=abcd+ abce Tabef + abeg+ Ec. 
e bed Hab ed g ede f ＋ c. and ſo on. Let 


(as in this Propoſition) M repreſent any of theſe Coefficients, L, N 


the adjacent Coefficients, and n the ee of M; let Z repre- 
ſent the Sum of the Squares of all the poſſible Differences between 
the Terms of the Coefficient M, let à be the Sum of all thoſe of the 
foreſaid Squares whoſe Terms differ by one Letter, g the Sum of all 
thoſe. Squares whoſe Terms differ by two Letters, y the Sum of 


thoſe Squares whoſe Terms differ by three Letters, d the Sum of thoſe 
Squares whoſe Terms differ by four Letters, and ſo on. 
Thus if M=F=abedetabcafirabecdgt & 


c We pomp Fo FR % 
abcde—abcfy| 2 ＋ bc def —abfgh* ＋ s. 

a=abcde—abcaſſ? + ab c de—abcdgh + 

s = abcde—abcahe + bedef—bedegſ? +&c 
FP 

7 def—acaf HW i Ee. 

= Fri —adbfgh A . 
I II +aidfg—abehk*+E&c 
| Thisbeing laid down, I lay that the Square of any Coefficient M mul- 


* in Xx n — i 


— by the Fraction == 1 * == 4 


— 


5 
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of 
3 25 8 
J ER R 


| under 90 adjacent Coefficients L * V. by 


S. _ os of mM Number of Terms, 


= x5 —1+1. Is 


' : * 
1 ny * I * 4 9 8 « 23 bd 
2 i eee ee 


in Aaſecled Equations. OS 
| n+1xZ WE 


n- 1X n—m+ I 


2 
I I 1 3 OP 1 


| rn F ann . The Series — — a—— 8 — — = 


ESD SS... 
Let the. Equation be x — B ECA —D #? Ex — 4 


Do, whoſe Roots let be a, b, c, d, e, in which Caſe « = 5. Let 
 M=B=a+b+c.+d+e, then L = 1, N= G, m=1,Z= 


: 2 — Ta- +a—d|* ＋ 7 N * Oc. = = &z 


e - 
therefore * IX IL * or 5 exceeds ed. by 
5 IZ | . 3 5 . 
I 


er += = * a = + Cr. which is al- 


. 10 1 


ways a poſitive Number when the Roots a, b, c, d, e are real, poſitive 


or negative Numbers. 


Let M=C=@ þ bee eie then E. = B, 


N =D, M2 


„ r a l Oe 
A ee e Sc. 
l 8 d + F< — r + Sc. 


ierefore = — 8 3 
th FRET pete 0 furpaſſech BxD 
4.4 4 . | i 
2 F 4 00 — 5 


49 = Til dag. . * Sc. 


which is 7 a poſitive Number when the Roots a, b, c, d, e are 
real Numbers, poſi 


tive or negative. 


Let M = r + 
L=C Ham "Hand abe R then 


L a —abdt , eh 2 - 45 Tana S0. >. 


«=p ＋ ab c—ad ie ad + Se. 
2 


1 7 he Numbes of impoſſ ble Roots 
REEL ee + GFESTT op We 


— 


6 


35 —3 . I 
Thbereſore *x D or — D. exceeds Cx E "__ 


WER ery 2 
1 1 


e EET 888 e (becauſe Z — - a+@ = 


I 52 1 
—x8) = = » X 4 5 6 aa e 0 g. 
6 
＋ &c. which is a poſitive Number when the Roots are real Num- 
bers. 


Let M = Ea bed Hab ce „de be dee then L. = D, 


| N=4, n , Z be Jabal e-, 15 
3 4A = 2 
N +&c. e , therefore — Exor E. 
e 4 i A | 3 
5 1 e 
ceeds D x K ͤ ͤ „ an „42K 
. E | f 50 e 5 * 
1 I = 5 
L e aved + = Td + Sc. which 
„ 10 = 
is a poſitive Number when the Roots are oc Numbers. 1 
Prop. II. Let * Ae i Cx DE- + Exrm+—&c. 
A o be an Aquation of any Degree, whoſe Roots with their Signs 
let be expreſſed by the Letters a, b, c, d, e, f, Gc. let M repreſent any 
' Coefficient of this Aiquation, L, N the Coeff cients adjacent to M; K, O 
ride Coefficients adjacent to L, N; I. P thoſe adjacent to K, O; H, Q 
| thoſe adjacent to J, P, and þ on. Let m repreſent the Exponent of M. 
and let Z (as in the "preceding Propoſition) repreſent the Sum of the 
Squares of all the poſſible Differences between the Terms of the Coeſfi- 
cient M. Then the ProduBof the — 2 a7 — M * 
8 I ITY K | 
phyd by the Fraftion —x1—— 3 1 hin 1 
2 1— 1 1—2 55 dot 
X 82258 Rc. x — 
| 2 3 1 4 
chars exceed | Ix N—Kx0+1xP — ¹ x 1 &c. C 
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Therefore — x 1 —— 


in Adfefted Equations. __ 
when the Roots a, b, c, d, e &c. are real Numbers poſitive 
5 in Let the Equation be of the ſeventh Degree or x7 — 


F —Fx*+6Gx—A So, whoſe 
Roots let be a, b, c, d, e, f, g, in which Caſe 7. Let M=E =. 


 abcd+ab cedSabef+Sabeg+bedem+ &c. then m =4, 


TL, =—=D, N=— F. K C, Org , T=—B, P. -A. 
Z —abcd=abce* ＋ 4 bCd- abe Ta bed 4 Fc of* + &c. 
— —— xxE* or — E* excceds 
7 Xx—x—- X — 
2 „ 
„ 1 


DxE—CxG4+B Aby — or—2 — X abcd—abcel* 


EE oo nc | 
3 

. 
From this Propoſition, is deduced the following Rule for deter- 


„ | 
+ — xabed—abcf® 
70 + 


E. 


mining the Number of impoſſible Roots in any given Æquation. 
From each of the Unciæ of the middle Terms of that Power of a Bi- 


nomial, whoſe Index is the Dimenſions of the propoſed AMquation, ſub- 
tract Unity, then divide each Remainder by twice the Correſpondent 


Uncia, and ſet the Fractions which reſult from this Diviſion, above the 
middle Terms of the given Equation. And under any of the middle 


Terms if its Square multiplyed by the Fraction ſtanding above it, be 
greater than the Rectangle under the immediately adjacent Terms, Minus 


the Rectangle under the next adjacent Terms, Plus the Rectangle under 


the Terms then next adjacent — &c. place the Sign +, but if it he 
leſs, place the Sign —. And under the firſt and laſt Term place +. 
And there will be at leaſt as many impoſſible Roots, as there are 


Changes iu the Series of the under-written Signs from + to —, or 


from — to +. Let it be required to determine the Number of im- 
poſſible Roots in the ZEquation x7 - IIA —230x+* + 
18x3F10x*—28x +24=0. The Uuciæ of the middle 


LO of the 7th Power of a Binomial are 7, 21, 35, 35, 21, 
rom wi 


Fay 
FE, 


ich ſubtracting Unity, and dividing each of the Remainders 


5 ! 2 | 3 - 223 6 20 34+ 
by twice the correſpondent Uncia, the Quotients will 8 
9 e 25 a 14 42 70 
W 


„—, —,. —,. —, — Which Fractions 


„ 21 2 2 N 
Vol V. 7 35 * 13 


9 z ——_—_—_ 01 — 


place 


bp Je Number of impoſſible Roots 


place above the middle Teri * the Equation, as x7 — 5 1 8 
22 | 33 2 2 


—— 


© 15 — 2 1 n 10 * — 28 K 24 =0. Then be. 


66 


cauſe the Square of — 3 * © multiply'd into the Fraction over its 


- 4. 


Head, to WIE — x 12 15 leſs than * X 13* or 1 * * 1 


5 2 7 
place the Sign — — under the Term 5 x 5, Becauſe the Square of 15 5 5 
10 705 


multiply*d by the F raction over its Head e ee great- 


21 


| er chan er — 7 r D i 1 place the 


8993 
Sign + under the Term I 1 Seeing —— x * (the Square of the 


17 


'N 


35 
Term. —23 * multiply d by the F raction over its Head ——. 
35 


5: les than 15 * x1 8 „ — DN r + 2 9 * 
229 2x9, I place the Sign — under the Term 2 3 v4. . Becauſe 


17 5508 
. 
. 


18x31 x x 6 excceds D eee 


r e ee e place theSign ＋ un. 


. „ 3 10 1000 


der the Term 18 x3. Since 10 * x or —— x is leſs than 
e e 


PI X—28 8 — 4 =48 x + I place the Sign — 


SN e 5 


under the Term 20 * . Becauſe TT pr + — or 336 * is greater 


chan 10 * 2 134 = = 240 x2, under 28 * I tte * 2 under the 


Arſt and laſt Terms I place +; and fix Changes of underwritten 
Signs ſhew there are ſix impoſſible Roots: --: 


If the impoſſible Roots were to be found by che Newton) 


Rule the Operation would ſtand thus 3 © © 


626 * 15 x? NE, | FI LA 3 + 10 —28x+24=0, 
by which Rule there are found only two impoſſible Roots, where 


Has 


* "4 - "yg x 
Is p 
I * 


2 4 . — OT STE 2 ˙ 2, * * n 4 W 8 A * 
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in Adfefted Equations TT. 19 


48 * are fix, to wit, 14 / — 3, 1 —vV —3, 1＋ 922 
1 i, i, che ſeventh Root being — 1. 


IR, 


III. I Wrote to you laſt Winter 4 that I had thought of a very Of 7 fuations 
'ealy and ſimple Way of demonſtrating Sir J/aac Newton's Rule, ey ns 1 
dy which it may be often diſcover'd When an Equation has im- C.MacLaurin. 
poſſible Roots. This Method requiring nothing but the common N*394 of 
Algebra, and ſome obvious Properties of Quantities demonſtrated 
in the following Lemmata, I hope it will not be unacceptable. 

Lemma J.] The Sum of the Squares of two real Quantities is al- 


_ epays greater ban twice their Proaudt. Thus 4 +52 18 greater than 
2 


2 ab; becauſe the Exceſs 8* 4-b* — 2 ab is equal to a —b, and there- 
fore is Poſitive ; ſince the Square of any real Quantity, Negative 
or Poſitive, is always Poſitive. 

Lemma II.] The Sum of the Squares of three real Qu anlities 15 Al- 
ways greater than the Sum of the Products, that can be made by mul- 
tiplying any two of them. Thus a +b*+c2 is always greater 
than a H , for 'tis plain, that the Exceſs a? +b? 


2 2 1 EY 25 
N — . +23 20002 | ele 2 ac _ 


: —2aþ +h2 +a? —20c +02 __ 42 —2be+e 


— 4 2 —b+a— e þ —c + tharl is, half the Sum of the Squares of 


2 


the 8 of th 8 a, * e: But fince theſe Squares 
are Poſitive, 1t follows that the Exceſs of az bz +c 2 above 
ab ac bc 1s Poſitive, and that the Sum of the Squares of 
three Quantities muſt be greater than the Sum of the E roducts | 
made by multiplying any two of them. 
Lemma III.] The triple Sum of the Squares of four Duantities ts 
greater than the double Sum of the Products, that can be made by 
- multiplying any two of them; for 3 42 + 3b» + gc: +34* — 245 
— 24 2ad—2bc —2bd—2cd=a* —2ab+bz: ＋ 42 
—2 act? _——— 4 d di - 2 bd d +b: —2bc 


24 4. e eee | 
bd dts c—d, the Spar: a the Squares of the 88 of tlie 
tour Quantities a, b, c, d. Therefore 3 4 +3b* +3 c2 34. 
is greater than „ ee eee eee 2 c d, the 


Exceſs being always Poſitive. 


— Martin — Eſq; T 1725. 
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e, &c. Bu 
& . ariſe but once each. Therefore the Sum of all the Squares 


Of Aquations «with 


Lemma IV.] Let the Number of the Quantities a, b, c, d, e, &e, 
be m, the Sum of their Squares A, and the Sum of the Products 


— 


made by multiplying any two of them B. Then foalt * — 1 XA be 


always greater than B. 


For by adding together the Squares of the Differences 42 — þ, 
a—ca—d,b—c, b—d, c- d, &c. you add a as often to it ſelf as 


there are hy 4 825 more than a; the ſame-is true of h, c, 4, 
e Rectangles — 2 ab, — 24 C, — 2 4 d, — 2 be, —4 ba, 


— 


a—b, 4 — 6 tis b— 4, &c. =M—1 x4? i 


1 —1 Xc5, Kc. — 2 ab — 2 ac—2bc, &c. : =m—1xA—2B. 


2 — 2 


But a — þ 46 a =e + 42 — d, &c. is always a poſitivc Quantity: 


therefore m—1x A —2 B is Poſitive, and conſequently 2 m—1xA 


greater than B. = 1 
Coroll. ] It appears from che Demonſtration, that the Exceſs of 


| m— 1 x A above 2 B is always equal to the Sum of the Squares 
of the Differences of the Quantities a, b, c, d, &c. and that when the 


Quantities a, b, c, d, &c. are all equal, then m —1x A—2B=0, 


. and with this Reſtriction the W Lemmata muſt be under. 
ſtood. 
It is to be obſerved, that tho? we have ſuppoſed i in theſe Len- 


mata the Quantities a, b, c, d, &c. Poſitive, they are a fortior! 


true of Negative Quantities, whoſe Squares are the ſame as if they 
were Poſitive, while the Sum of their Products is either the ſame, 


or leſs than it would be, were they all Poſitive. 


Prop. I.] In a Quadratic Æquation that has its Roots 28 the 


Square of the ſecond Term muſt be always grower than the quadruple 
Product of the third and firſt Terms. 


Let the Roots of the Quadratic Zquation be repreſented by 
+ a and * and if x be the unknown e then ſhall 


x* —axtFab=0 
. 


Now ſince 4 ＋ 52 no greater than 2 ab, by Lemma 5 therefore 


m2 [ 


2 ＋5⸗＋235 is greater than 44 ö; therefore a+bxx2, the 


Square of the ſecond Term, will be greater than 4abux® the 


8 Product of the firſt and third Terms. 
rop. II.] In an 0 Cubic Equation, all whoſe Roots are real, the 


Square of the ſecond Term is always greater than the triple Produli 


2 the firſt 1 third. 
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ar as it relates to Cubic Aquations. 


impoſſible Roots. 


Ik the Cubic Equation has all its Roots real, they may be re- 


preſented with their Signs by a, b, c, and the Equation will be 

expreſſed thus: f 5 | 
yi —ay? Faby—abe =o 

py racy. *© 

a De Dei 

But by Lemma 2, 4a +b* cis always greater than 


;zb+ac+bc; and conſequently adding 2 ab + 2ac+2bec to 


—) 


both ſides, 4 +b* +c* Þ2ab+2acÞ2bc ( Sa be 


will be greater than 3 4 3ac＋ 30e; and therefore a b+c 


* 7 muſt be greater than 3ab+3acÞ36bcxy*, that is, the 
Square of the ſecond Term muſt be greater than the triple Pro- 


duct of the firſt and third Terms. 


Coroll. 1.] In general, it appears from the Demonſtration, that 


1 2 


the Square of the Sum of three real Quantities, a Ec is alway: 
greater than the triple Sum of all the Products, that can be made. 


by multiplying any two of them into one another. 
Coroll. 2.] It follows from the Propoſition, that when the Square 


of the ſecond Term is not greater than the triple Product of the 
firſt and third Terms, the Roots of the Æquation cannot be all real; 
but two of them mult be impoſſible : and this plainly coincides with 

one Part of Sir Jaac Newton's Rule for diſcovering when the Roots 
of Cubic ÆEqvations are impoſſible. 1 


He deſires you may write above the middle Terms of the Æqua- 
tion, the Fractions 3, 3, as in the Mar- Ts | 


gin; and placing the Sign + under the „ 
firſt and laſt Term, he multiplies the x3 & ＋ = 
Square of the ſecond Term by the Frac- + — 8 


tion + that is above it; and if the Pro- 


duct is greater than the Product of the adjacent Terms, he places 
I under the ſecond Term ; but if that Product is leſs, he places 
> — under the ſecond Term, and ſays, there are as many impoſſible 
Roots as Changes in the Signs. Now by this Propoſition, if p xt, 


is not greater than 3 4 *, or 4p? x greater than q x +, the Roots 


cannot be all real. The ſame Suppoſition makes two Changes in 


the Signs, whatever Sign you place under the third Term, ſince the 
Sigus under the firſt and laſt are both + ; and therefore this pro- 
polition demonſtrates the firſt Part of Sir Jaac Newton's Rule, as 


Coroll. 3.) If the ſecond Term is wanting in a Cubic Aquation, 
and the third is Poſitive, two of the Roots of the Æquation mult 


"oy : 


21 


Of Fquations with 


22 
be impoſſible: for the Square of the ſecond Term (equal to nothing in 
this Cafe) will be je than the triple Product of the adjacent Terms. 
But this will better appear from conſidering that, when the ſecond 
bd Term vaniſhes in an Equation, the Poſitive and Negative Roots -- 
are equal, and when added together, deſtroy each other. Suppoſe 1 
the Roots to be +a and — 5, — c; then in this Caſe a 2 , ? KR 
Ec, and the Coefficient of the third Term will be — 45 — ac 
＋ be S- —=2bc—e* Fhc=—b*—bc—c?, and con- 
ſequently Negative. Or, if you ſuppoſe two Roots Poſitive and one 
Negative, let them be — a, , c, then the Coefficient of the 
third Term will be full — P -- 2. Therefore when the = 
| Roots are real, the Coefficient of the third Term is Negative; . = 
and it the Coefficient of the third Term is not affected with a ne- 1 
gative Sign, it is a Proof that two of the Roots are Impoſſible. 4 
Prop. III.] In any Cubic Æquation, all whoſe Roots are real, the ; 
Square of the third Term muſt be greater than the triple Product of 1 
the ſecond and fourth Terms. ks nt” 1 
In the ſame Cubic Equation, whoſe Roots are a, 5, c, the Square 5 
1 of the third Term is ab-Fac+bci, the Product of the ſecond 2 


and fourth Terms is a? fa abe, as is plain from the 
Inſpection of the Æquation; and it is obvious that a b ca þ 2c 
—+ abc? is the Sum of the Products of any two of the Terms a b, 

ac, bc; and therefore by Corol. 1. Prop. 2. the Square of the Sum 
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of theſe Terms, that is, ab H4 Cc muſt be greater than 3 42 


bc+3ab*c „„ that ab Lac be x y 2 muſt be 


reater hag 3a* bc +3 ab»c+ 3 ac? b xy? ; that is, the Square 
of the third Term muſt be greater than the triple Product of the 
| ſecond and fourth Terms. „ 


2 


Coroll. 1. ] It follows from the Demonſtration, that 2% ae 


2 JJC eg es YR, WL 
on TR CR I ved iwh res 
F 


is always greater than 3 4 be * A Fc. | = 
Coroll. 2.] If the Square of the third Term is found to be lets than 


the triple Product of the ſecond and fourth Terms, then the Roo: ; 
of the ZEquation cannot be all real Quantities 3 and this concludes 2 
with the ſecond Part of Sir Iſaac Newton's Rule for finding when 1 
the Roots of a Cubic Aquation are impoſſi- pri £ 
ble: for this Caſe gives — to be placed 3 7 


ander the third Term, and conſequently x 3 + px CX 
two Changes of the Signs, whatever Sign ＋ * aa: 


is placed under ig ſecond Term. Sebol. 
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Sign. Thereſore the Cube of 5 


3mpaſſible Roots. 


| $chol.] After the ſame manner, it may be demonſtrated, that 


in a Cubic Agquation, whole Roots are all real, if the ſecond Term is 


wanting, the Cube of the third Part of the third Term taken poſi- 


tively, is always greater than the Square of half the laſt Term. 


Suppoſe that the Roots of the Equation are + a, —b, —c, or 
— 4, +b, +c, and that a +c, then the ſecond Term in the 


Aquation will be wanting, and the other Terms will be expreſied 
chus : _ TX 8 


973 x —b* Ee XE 
TT 
1 


The Square of þ—c is always poſitive, ſince þ and c are real 
Quantities. Suppoſe it, (viz. b*— 2bc+c?) equal to D, then 


ce D- deb Dbrct+35 cf, and het 


2 


e Dbs c 


= „ 
x —— = ———-Fb3c3. Now 'tis obvious that — + — 
))) D 3 


. 205 2 DÞ® ea. 


+ Dbz c2+bÞ3 is greater than ＋ 53 , ſince D is 


poſitive, and b c alſo poſitive, þ and c being Roots having the ſame 
of the third Term having its Sign 


25 . 

3 FFV | 1 

changed \ = | is always greater than the Square of 
Ny 27 : N 

= el 


halt the laſt Term 


5 | „„ 73 1 
x3 * -qz+r=0, if q be poſitive, or if it be negative and 


— be. leſs than + 2, it appears that two Roots of the Aqua- 
tion muſt be impoſſi ble 


Bble, from this Corollary, and from Cor. 3. 
Prop. 2. taken together. EY > 


Prop. IV.] In a Biquadratic Aquation, all whoſe Roots are rea! 


Quantities, 4 of the Square of the ſecond Term is always greater than 


: be 


/. In the Cubic Equation * 


24 Of Ay untions with 
the Produt? of the firſt and To Terms 3 and + of the 8 quare of the 
fourth Term is always greater than the Produtt of the 15g and fifth 
Terms. 9 
1. Let the Zquation be x x * qu? -K TS eo; and 
ſince the Roots are ſuppoſed to be all real, let them be repreſent- 7 
ed by.a, b, c, a, then pp c 4, and Jab Tac＋ ad 
+: +bd+cd. But it is plain from Lemma 3, that 3 22 
2b: + 3e 2＋ 342 is greater than 2 45 K- 240 ＋œ 2 4d ＋ 256 
+ 2bd+2cd; and conſequently by adding 6 ab + 6 ac + 
6 a d + 6b c + ae 6 cd to both, we ſhall find chat 


3 xa Y e YA 5 be greater than 8 ab +8 actB8ad 
en . that is, 32 greater than 8q; and 
| therefore + p*.x* greater than 1 

2. Sincer=abc+ab i+acd+bed, and S112 7 and 
ſince q5 is equal to a2 b>cd+ a2 bd+ ade 52 C ad 
+b*d*? ac c dz ab, which are the Products can be made of 
any two of the Quantities abc, a b d, a cd, be d, whoſe Sum is 7 
multiplied by one another; it follows: that 3 7 * is always greater = 

than 8 6: So that 3 of either the Square of the ſecond Term, * 
or of the Square of the fourth Term, muſt always be greater than AM 
the Product of the Terms adjacent to them. 

Coroll.] Multiply either the Square of the ſecond Term, or the 
Square of the fourth Term of a Biquadratic Æguation by 3, and it 
the Product does not exceed the Product of the adjacent Terms, 1 
tome of the Roots of that ÆEquation mult be impoſſible. - 
; „Frop. V.] In an Mquation of any Dimenſion expreſſed by m, the Co. | 
eſſictents of the ſecond, third, ifs laſt but one, and laſt but two Terms, 

| being reſpectively A; By E, D, C , if the Roots of the Aquation are 


all real, then ſhall m— 1 K A? always be ee than 2 m B, and 


= 1 — 1 * Da greater than 2 C E. 
1 ä I. For ſuppoſing the Roots to be a, doo de; | &c. then by Een. 


ma 4, ſhall w—1 x a5 +=" xb2 M1 l be greater 


chan 2 4 ; + 2 4c ＋ 2 a d, Ke. and adding v x ab o+ | 


2M —2 * bs i 2 —2 x ad, "RY to both, the Sum * —1 x a * 


f 1 28 — 2 141 1 1 + &c. 1 I Whew e 77 FM 0 
muſt. be greater than 2 mab +2 mac+2mad, &c. that is 


r 


* — I * 42 muſt be greater than 2m B. 


6 tt oeneral, it follows from this Demonſtration, that the Square 

of the Sum of any Quantities whoſe Number is (. multiplied by 

in — 1, muſt be greater than the Sum of all the Products can In 
: mac 
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f Cand G; after the ſame Manner abcd, abcd ef are fimilar Parts 


4 


5 impoſſible Roots. : 


made by multiplying any two of them, multiplied by 2 m. But it 


is eaſy to ſee from the Geneſis of Equations, that C E is the Sum 


of the Products can be made by multiplying any two of the Terins 


whoſe. Sum is D: From which it follows, that - 1 D muſt be 

always greater than 2 C E. | 
p | : Xs | | F | % * 

IV. I now ſend you the Continuation of my Method of demonſtrat- [neCont toe 


- . | 5 EE SY tion, With ti O 
ing Sir Jaac Newton's Rule, &c. deduced from this Principle, that „er ag a, 


the Squares of the Differences of real Quantities mult always be gn the fame: 


poſitive; and with it a ſhort Account of two other Methods on the Subje®, aud 
ſame Subject: I have added ſome Obſervations on Equations, RW Obſerva 


- : _ . 5 t i 2 * 
which I take to be new, and, perhaps, will be more acceptable ae, 4 


| F 1 . quitions, by 
than what relates to the imaginary Roots themſelvcs. N 


Beſides Sir Iſaac Newton's Rule, there ariſes from the following 403. p. 50. 
general Propoſitions, a great Variety of new Rules, different from 


his, and from any other hitherto publiſned, for diſcovering When 


an Equation has imaginary Roots. I ſhall particularly explain one 
that is more uf-tu] for that Purpoſe, than any that has been hi- 


dere ne 


Suppoſe there is an Æquation of (x) Dimenſions of this Form, 
X 2 — A * Ms 1 + 3 —— E- x 7; == 3 ＋ Dx * * x11 — 5 
F * 6 GX 7 ＋ Hort? —Tx=9 ＋ K 1 &c. =o. 


And that the Roots of this Æquation are, a, b, c, d, e, f, g, b, 
, X, 1, &c. then ſhall A=@a+b+£ Ade &c. and there- 


tore I call a, b, c, d, e, , &c. Parts or Terms of the Coefficient A. 


For the ſame Reaſon I call ah, ac, ad, ae, be, bd, cd, Parts or 
Terms of the Coefficient B; abc, a bd, abe, ac d, bed, &c. Parts 


or Terms of C; abe d, abce, abe , Parts or Terms of the Co- 


efficient D, and ſo on. By the Dimenſions of any Coefficient, I 


mean che Number of Roots or Factors that are multiplied into 


cach other in its Parts,” which is always equal to the Number of 
Terms in the Aquation that precede that Cocfficient. Thus A is a 


Coefficient of one Dimenſion, B of two, C of three, and ſo of the 


reſt. I call a Part or Term of a Coefficient C fmiilar to a Part 
or Term of any Coefficient G, when the Part of G involves all the 
Factors of the Part of C: Thus abc, abc d „Fg are ſimilar Parts 


of Dand P, the Part of F involving all the Factors of the Part 
ct D. Thoſe I call difimilar Parts that involve no common Root 
or Factor: Thus abc, and def gh are diſſimilar Parts of the Co- 
cficients C and F. The Sum of all the Products that can be made 
by multiplying the Parts of any Coefficient C by all the ſimilar Parts 
of G, 1 _— by C'! placing a ſmall Line over each Cor fli- 
—T e —— — 1 5 | cient: 


Fd 


26 


—+ 


/ FAiquations with. «< 
cient : After the ſame manner D' F' expreſſes the Sum of all the 
Products that can be made by multiplying the ſimilar Parts of B 
and F by each other; and Cx C expreſſes the Sum of the Squares 
of the Parts of the Coefficient C, but C' x C expreſſes the Sam of 


the Products that can be made by multiplying any two Parts of 


C by one another. Theſe Expreſſions being underſtood, and the 
five Propoſitions in Phil. Tranſ. Ne 394, being premiſed, next fol. 
lows 5 . oh 8 

Prop. VI.] I the, Difference of the Dimenſions of any two Coef- 


| ficients C and G be called (m) then ſhall the Product of theſe Co 1 
. ficients multiplied by one another be equal to C' S 1 


W 3 m ＋ 4 . „ a+ 5. m + 6 
- _ AT + ——— *» — 2x — 
X IX R. 1 | 


C and G, A and I the Coefficients adjacent to B and H, I and K 
the Coetticients / mien 

It is known that C=abc iabdHabe+tabf+aby, &, 
and'G =abcdefghHabedefh+abedefi+bedefgh, &c. 
j ee rr ID 

1. That in the Product CG each Term of C G' will ariſe once 
as 22 52 c? de g. But ! DO re ; 2 585 
2. Any Term of B H as a* b* def g h may be the Product 
of abc, and ab def g b, or of ab d and a beef g b, or of ah e and 


Where B and H are the Coefficients adjacent to the Coefficients 


abcdfgh, or of abf and a bc deg b, or of abg andabedef b, 


or laſtly of abhandabcdefg; ſo that it may be the Product 
of any Term of C that involves with à b one of the Roots, c, d, e, 


F, g, b, multiplied by that Term of G, which involves ab. and the 


other five; that is, it may ariſe in the Product C G as often»as_ 
there are Roots in a b*c ,n beſides à and b, or in general, 
as often as there are Units in the Difference of the Dimenſions of 


B and H, that is, m+ 2 times; becauſe m expreſſes the Difference 
of the Dimenſions of C and G, and conſequently in expreſſing the 


Value of CG the Coefficient of the ſecond Term B' H' muſt be 

3. Any Term of AI, as a be defg bi, may be the Product 
of any Part of C that involves the Root @ with any two of the reſt 
b, c, d, e, f, g, b, i (the Number of which is the Difference of the 


Dimenſions of A and I, which is in general equal to m + 4) multi- 


plied by the Part of G that involves a and the other ſix ; and there- 
fore a bcdefghi or any other Term of A'I muſt ariſe as often 


as different Products of two Quantities can be taken from Quan- 


m ＋4—1 


tities whoſe Number is 1 ＋ 4, that is m + 4 x ———— times, 


. 


impoſſible Roots. 
1m + 4 3 6 
or — x — times; and conſequently in expreſſing the 
Value of CG the Coefficient of the third Term A' l' muſt be 
m+3 m+4. 


— 
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* of any Part of C that involves three of its Factors, and of the Part 
of G that involves the reſt, and therefore may ariſe in the Product 
CG as often as different Products of three Quantities can be taken 


out of Quantities whoſe Number is m ＋ 6, that is, m F'G x 


mo+4. 


3 5 m4 m ＋5 m6 
the Value of CG muſt be —— x ͤ— 


In general, in expreſſing the Value of the Product of any two 
Coefficients C and G, if x expreſs the Order of any Term of this 


| 3 2K KEM 2x+m—1 2x+m—2 
Coeffitient of that Term muſt be —x — 


„ 


„„ 8 | | | | 5 
&c. taking as many Factors as there are Units in x. - 
= Corll, 1.] If it is required, to find by this Propoſition the Square 
of any Coefficient E, then ſuppoſe m = ©, the Difference of the Di- 


have E*=E'x E 2D F ＋ 3x 


2 2 3 


„ =ExE'+aF'xE, and therefore E'x E, = D'F' +4 C'G'++ 

n 2 wBH+3;g;AV+126K. 5 | 

a Coroll. 2.] It follows from this Propoſition that e 
1 =E'xE ＋- 2 DF ＋ 6 C G'+20B'H'+ 50 A'T +252 K. 

„ or-. -- DF+,CG+:1;BH+;6AT+210K 

__ . MK... CG 


4. Any Termof 1 x K, as ab cdefg hik, may be the Product 


1 


„ times, and therefore the Coefficient of the fourth Term in 


> Value as A I., that is, the Number of Terms that precede it, the 


menſions of the Coefficients in this Caſe vaniſhing, and we ſhall. 
x C' G'+ 4X—X—X 
B'H'&, =E'xE'+2DF'+6C'G'+20BH'+7 0 A'V+. 


25 2 K. Therefore if E'x E, expreſs the Sum of the Products of 
any two Parts of E multiplied by each other, we ſhall have EE? 


27 


26 


| tors as the Coofficient E has Dien 708, aud 


Tranſ: Ne 394.) that 


Of Aquations with 
CES ane . 4.8 H'+ 28 A'T'+120K 


EEE .. - BY + 8A'VS- 45K 
9 ͤ— nnd VVV AT 10 K 
227277 TTT K 


Coroll. 3.] It eaſily appears by comparing the Theor rems given 
in the laſt Corollary, that 


E'E'=-E*—2DF+2CG—2BH+ 2Af— \K 


FRY. - -DF—4CG+9BH—16AI+2;K 
2 C - - - - - - -CG—6BH+20AI —;0K 
D ia = -- ------- - - BH— 8AI+3;K 
A MN. Db Rt | - = = . — VV 


8 1 — 2 


* VIL] Let 1=1x 
ER” 


J NS 11 


NE Hall al Ways 


al 


wp DF- CG＋ BH AI+K oben ihe Roots of the A- 


quation are all real Quantities. 


For it is manifeſt that J expreſſes the Number of Parts or Terms 
in the Coefficient E, and it is plain from Propo! tion V. (See Phil 


1 


21 


| Sum of the Products that can be made by multiplying any two of 
the Parts of E by each other, that is, than Ex E,; but2E Xx E, 
= E — E. E = (by the firſt Theorem 1 in che laſt Corollary) 2 DE 


11 


2 C6 ＋ 2B H— 2 A 1K. and therefore fines - 


£6: 
Fs - 
E muſt always 


muſt always exceed Eb. * it follows that p 
| 2 


be greater than DFP CG+B H AI+K when the Root: 
of the X:quation are real Quantities. | 

Schol.] In following my Method this was the firſt general Pro- 
poſition preſented it ſelf, For having firſt obſerved that if / ex- 


preſſes the Number of any Quantities, the Square of their Sum 


„ 

multiplied by —— muſt always exceed the Sum ot the product 
21 | 

made by multiplying any two of them by each 1 and that 


the 


| c. baking as mam Fac- 


ö muſt: "always be greater chan the 
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and H being Coefficients adjacent 10 C and G, Mr = N CG. ſhall 


B H' taken negatively. By multiplying in this Manner 


thus def g a* 52 1 * bÞ +c —iÞ +c — 75 &c. 


impoſſible Roots. e 20 
the Exceſs was the Sum of the Squares of the Differences of the 
Quantities divided by 21. it was eaſy to ſee in the Æquation x — 
Nx i + BT — Cx — LEY &c. =o, lince B is 
tue Sum of the Products of any two of the Parts of A, chat if“ 
expreſſes the Number of the Root of. the — A2 


muſt always exceed B; and this is one Part of the fifth Propoſition. 
In the next Place, I compared the Sum of the Products of any two 


Parts of B with AC, and found that it was not equal to AC bur to 
AC—D; from which I inferred, that if / expreſſes the Number of 
5 N 


. | e 
theſe eaſily ſuggeſted this general Propoſition.” — ö 
Prop. VIII.] Let r expreſs the Dimenſions of the Coefficient C, and 
s the Difference of the Dimen/tons of the Coefficients C and G, then B 


the Parts of B, the | x B? muſt always excecd AC - 3 and 


always be greater than 3 + 1 x 5 - 2. x B' H' «hen the Roots of 
the Equation are all real Quantities affected <ith the ſame Sign. 
For taking the Differences of all thoſe Parts of the Coefficient C 


that are ſimilar in all their Factors but one, as abc, ab h, ab i, &c. and 
multiplying che Square of each Difference by ſuch Parts of the Coefficient 


D (which is of s Dimenſions) as are diſſimilar to both the Parts of 


C in that Difference, the Sum of all thoſe Squares thus multiplied, 


will conſiſt of Terms of C' G' taken poſitively, and of Terms of 


pr =a0 i LAUF ai + Fa- Kc. + 
abc —achÞ +abc—aci| + abc —ach® & c. + 
abc —bih* ＋ a ce ＋ A D &c. by 


fe g the Term of D, that is diſſimilar to all thoſe Parts of . you 
will find that 42 bc def g will ariſe in the Sum of the Products 


* #7 times: For thoſe Products may be alſo expreſſed 


__ 


. a* 2 x þ =I + b — il + Al &c, 
_ + def bac A — bl» hed 2 + a KHz &c. where the Num 
ber of the Differences c , c —i, c=, &c. whoſe Squares are 
FOR — multiplied 


ZO 


Of Aquations with 


multiplied by de f g a ba is manifeſtly equal to the Number of the 
Roots of the Æquation that do not enter a? bc de fg or abc defy, 
that is, to the Exceſs of the Number of the Roots of the qua- 


tion above the Dimenſions of ab cdefg, a Term of G, that is, to 


2— g. But in collecting all the ſaid Products, àa — r —5 « 
a*b*c* defg mult ariſe as often as there are Units in T. Becauſe 


the Terms which are ſubtracted from abc may differ from it in 


the Root c, as a bh, abi, abk, &c. or in the Root ö, as ach, 


a ci, ac x, &c. or in the Root a5, as h ch, bei, be k; that is, 1 —7 —; 
X a* hb: cadefg mult ariſe as often as there are Dimenſions in 


abc, a Term of C, or as often in general as there are Units in », 


which expreſſes the Dimenſions of C: Therefore the Term a2 b> 2 
def g will afiſe in the Sum of the abovementioned Products 
rxu—r—s times. Sn” 


The negative Part muſt conſiſt of the Terms of B' H- doubled; 


each of which, as 2 42 b* cdef g may ariſe as often as there can 
be Differences c — d, c -e, ,, c—g, d—e, &c. aſſumed a- 
mongſt the Terms c, d, e, f, g whoſe Number is = to 5+ 2 that is, 


r 


% v 
— 


fz — times; and therefore a* bz cdefg or any other Part 


| 2 


of B Hr muſt ariſe in the negative Part 7 Fi x 7H times; 
| | and ſince the whole Aggregate muſt be poſitive it follows 
„ ur C' G' miſt always exceed 5 +1 x 5 +2 xB'H. 


Coroll. 1] Suppete we are to compare E E' the Sum of the Squares 


of the Parts o E with D'F' the Sum of the Products of the ſimi- 


lar Parts of D and F; in this Caſe 3 vaniſhes, and therefore 3—7 


xr E E' muſt exceed 2 D'F', Let i x r =m, and conſequently 


—— 


„ lr Ilan n I; r- 2 Xx — 22 1-2 +4; 


S 


Since it is plain that 2 r = x7 = = R —gn+ 09, 
Then by this Propoſition, ſuppoſing | CO, | 


m XE E — 2 DFA 

= F. — 12 CG = b 
„1 27 Ax CG 30 BH! 
n — 3 + 9 * B'H'— 56 ATN 

| 1A 16 AG ke go K = * 


| The 


YE 


and conſequently — 


impoſſible Roots. 


The Quantities 4, b', c, d, e, muſt be always poſitive when the 
Roots of the Equation are real Quantities affected with the ſame 
Sign. The Coefficients prefixed to the negative Parts are the 


Numbers 2, 12, 30, 56, 90, whoſe Differences equally increaſe by 


the ſame Number 8. 


Coroll. 2 Suppoſing as before, that xn; and alſo that 


mxan—n+1=m; n * n 2 ＋ 4 m; mxm—3n+9 


= i &c. it may be demonſtrated after the manner of this Pro- 
poſition, that if N 


m E E 2 DF. =d 

m E E — 2 Xx 12 CG 2“ 

M E E 8 X 12 * 30 Tit =” | 
n EE — 2 * 12 X 30 * 56 A 12 a” &c. | 


Then ſhall 4, 4”, 4“, &c. be always poſitive when the Roots 
are real Quantities, whether they be affected with the ſame, or 
wich different Signs. The negative Coefficients ariſe by multiply- 
ing thoſe in the preceding Coroliary, 2, 12, 30, 56, go, by one 


another. | 


Prop. 1 Le $; ©, ft; 5 and m expreſs the ſame Quantities 
as in the Corollaries of the laſt Propoſition, and m E* — 
 n+tn+1xDF=—=d'+/ hy 20 ＋ 54 +14%. : 


For by Cor. ii. Prop. vi. 


E:=E'E'+2DF'+6C'G'+20B'H ＋ AI +252 K, 


and by the ſame 


DF= - --;- DE +4C G&+ 15 B'H' + 56 A'l 210K; 
therefore m E= —m Fn 1 xDF=nEE'+a=iITxDEF 


+m—2n—2x2C'G&C-+mn—3 —3 x 5 BH! 74 x 


14 AIT F- 5 F x 42 K (by ſubſtituting ſucceſſively for 


mE E, 7 * IX D' F, 1 —2 7 4x C', 1 —3 n ＋ 9 x 


B H', n - 4 u ＋ 16x A'T their Values deduced from the firſt 

Corollary of the laſt Propoſition) = a+ 2“ + 5d' +14 c, 

where the Coefficients prefixed to d, W, c., d, e, are the Differences of 
the Coefficients of EE, D' F, C'G', B' H', A. I, and K in the 


Values of E and DF taken from Cor. ii. Prop. VI. bei 


| | ng 1 — Q 
22 — 4, 20 — 13, 70 — 56 and 252 — 210. - 5 „ 


Coroll. Since nn ur therefore m+1n Ii EI Ei; 


"BY n — 1 


— * ——xE* muſt always be. greater 


5 ui re 1 
5 than 


31 


O Aquations with 
than DF the Product of the Coefficients adjacent to E; and hence 
the Fractions are deduced, that in Sir Iſaac Newton's Rule are placed 
over the Terms of the Æquation, which multiplied by the Square 
of the Terms under them, muſk always exceed the Products of the 
adjacent Terms of the Æquation, when the Roots are real Quan- 
tities : For it is manifeſt that the Fraction to be placed over the 


Term E according to that Rule is the Quotient of — 
. u 111 ( TY 
divided by — . 
1 


55 Prop. 10. The ſame Expreſſions being wllowed as in the hrs 
_ Propoſitions, it will be found in the ſame manner that as " 


5 „E. T 11 xDF=a+0V+20+5d + 14%, ſo 
n DF - C G -b+3+9d+28 0 
m—2n+4 x CG —m+31n+9 xBH= - - - - c+5d +200 


m—3nFgxB H-mEFatixAI=------ -d+ 50 
Mani 6x AI —m+5nÞ+25x K = — 85 i 5 . Yo == e. 


| Theſe Theorems are eafil deduced from the Theorems given 
in the ſecond Coroll. Prop. VI. and the firſt Coroll. Prop. VIII; and 
the Coefficients prefixed to 4, V, c, d., e, are the Differences of 


the Coefficients of the correſponding Terms in the Values of E ?, 
DF, CG, BH, AI and K in Cor. 2. Prop. VI. : 


Corol.] Hence the Products of any two Coefficients, as DF and 


AI may be compared together when the Sum of the Dimenſions 
of D and F is equal to the Sum of the Dimenſions of A and I. Let 


the Dimenſions of A and F be equal to 5 and mz reſpectively, and 3 


n - u —— 1 1—_S—2 


let a & — * —— &c. taking as many Factors as 


FZ, ⁵⁵— 
there are Units in the Difference of the Dimenſions of D and 4. 
. u — m 1 — 1 — 1 n -m — 2 . 


Let'g =———— x — * &c. taking as many Factors © 


= WTI m2 mT 3 


as you took in the Value of p. Then ſhall — x DF always excced 


F _ . ö : TY; be 5 25 | | ; ; _ - 3 = 
A when the Roots of the Æquation are real Quantities alfecte 
with the ſame Sign ; and this Rule obtains, though the Ron are 

5 | 4. N affected 
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impaſſh ble err 


affected wich different Signs when the Coefficients D and F are 


al. 
"I Props XI.] The ſame T ings "oy ſuppoſed as in the pr eceding 
| Propoſitions. 


I. nE —FFix2DF-EmFqx20C GY 
25H n PIGX 2 AI 2 * K 


ll 
Q 


2. ec g 
9B 323 16 x 16AI-m—n+ 2=X25 K ) 


1 
W 


3: ic 55 FETs 4 


20 AI DER a x goK — WY 3 


BY 7—3 89 BH Ter Al- Es: 555K. 
55. 1 — 4 + 16 x AI — a0 K =e. 


Theſe Theorems follow eaſily from the third Coroll. Prop. VI. 


The firſt eafily appears thus, 2 = » E'E'—2D'F'=(by that Corollary) 


nE*—:mDF+:=CG—2mBH+:mAI—2mkK. 
— 2DF+8CG— 18 BH+32 AI — 50 K. 


= E Y X 2 DF LA x2 CG—7F5 x2 BH 


+ mM 16x 2 AIl—n<+ 25x 2K. The other Theorems are 


deduced from the ſame Corollary compared with | Coroll I. Prop. 
„„ 


Prop. XII.] The ſame Things being ſi . as in the c 4 C TR 
FT of: Prop. VUL: x ſuppoſe 9 ona Co 


„E. -N DLAN CG— 


8 5 x6 
>BHo+mFT6x2 AI A225 25 X 2 K 


„ ee 


*. x 


Pr 


G AI- Ce x 2K . * 


3. 1 Es — 2m" DF + 2m'CG — „ 7897 


r e Rem : 


m . H- 750 x 28 x, 
41 — e ee * 
7200X28x2K - 
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Theſe Theorems follow from the third Coroll. Prop. VI. compared 
with the ſecond Coroll. Prop. VIII. The Grit js the ſame with the firct 
of the laſt Propoſition. The ſecond is demonſtrated by ſubſtituting 
in n'E'E —24C G =, the Values of E'“ E' and C' G given 
in the 3d Cor. of the 6th Prop. The third is found by ſubſtituting 
jn n, E' E! — 270 B H'= og” the Values of E' E' and B' H'; and 


by a- like Subſtitution theſe Theorems may be continued. 


© oF general Corollary.) From theſe Propofitions a great Variet 
of Rylcs may be deduced for diſcovering when an Æquation has 
imaginary Roots. The Foundation of Sir Iſaac Newton's Rule is 
demonſtrated in the ninth Propaſition, and its Corollary. The 7th 

1 . os 


Propoſition ſhews that if —— xF 2 does not exceed DF—C G 


2 / 1 
BH - AI ＋ K, ſome of the Roots of the ZEquation muſt be ima- 


ginary; and ſometimes this Rule will diſcover impoſſible Roots in. 


an Aquation, that do not appear by Sir IJſaac Newton's Rule. Theie 
are the only two Rules that have been hitherto publiſhed. But the 
Rules that ariſe from the Theorems in the 11th and 12th Propo- 
ſitions, are preferable ro both; becauſe any imaginary Roots that 
can be diſcovered by the 7cin or ꝙth always. appear from the 11th 
and 12th Propoſitions ; and impoſſible Roots will often be diſco- 


vered by the 11th and 12th Propoſitions in an Aiquation, that do 


not appear in that Equation when examined by the 7th and gth 


Propoſitions. The Advantage which the Rules deduced from the 


11th Propoſition, have above thoſe deduced. from the precedim 


Propoſitions, will be manifeſt by conſidering that in the 11th Pro- 


polition we have the Values of the Quantities a“, , c, d, e, ſepa- 
rately; whereas in the preceding Propoſitions, we have only the 


Values of certain Aggregates of theſe Quantities joined with the ſame | 
Signs. Now it is obvious that if theſe Quantitres be ſeparately 


tound poſitive, any ſuch Aggregates of them mult be poſitive ; but 
theſe Aggregates may be poſitive, and yet ſome of the Quantities 
2% J, c', d e', themſelves may be found negative: From which it 
tollows, that if the Roots of the Xquation are all affected with the 
fame Sign, and no impoſſible Roots appear by Prop. 11th, none 
will appear by the preceding Propoſitions; but that ſome imagina- 
ry Roots may be diſcovered by Propoſition 11th, when none ap- 
pear in the Xquation examined by the Propoſitions that precec!c 
the rich. If fome of the Roots of the ZEquation are potttive, and 
ſome negative (which always eaſily appears by conſidering the Signs 
of the Terms of the ZEquation) then the 12th Propoſition Will be 
in many Cales more apt to diſcover imaginary Roots in an . 
caation than thoſe that precede it. 3 
The Rule that flows from the firſt Theorem of the 11th Proy. 
obtams when the Roots of the ZEquation are affected with — 

| 8 | Signs 
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' Impoſſible Roots. 


; 11 as when they all have the ſame Sign, and it is this; 
Maluply 85 Number of the Terms in an Equation that precedes 
any Term, as E x — by the Number of Terms that follow it in the 
ſame Aquation, and call the Product Mm. Suppoſe that +D—C, 
E the Coefficients preceding the J erm Ex wm 
and that ＋ F, — G, ＋ H, — I, ＋ K are the Coefficients that 


1 


follow it; then if —m E 2 does not exceed m + 1 x DF —m -- 4 


2 


„c L xBH— mF16xAI+m©F23, x K, the Mqus. 


tion muſt have ſome imaginary Roots; where the Coefficients 22 - 1. 
„ ＋ 4, n ＋ 9, &c. are found by adding to m the Squares of the 


Numbers 1, 2, 3, 4, &c. which ſhew the Diſtances of the Coeffi- 
cients to which they are prefix*d, from the Coefficient E. Ihe ſeconc 


I 


Theorem of the 12th Propoſition ſhews, that if E; does no! 


795 
— 


xceed n DF —ii 12 Xx C G , -* BI - M — 240 x A] 


, — boo x K, the Æquation muſt have ſome Roots imaginary. 


For an Example, If the four Roots of the Biquadratick Mquu- 
tion x * —Ax ＋ BX — Cx + D=o are real Quantities, it 


will follow equally from the gth, 7th, gth, and 11th Propoſitions, 5 


that — A? muſt be greater than B, and that — C? muſt excced 


„„ 0 


BD. The 7th further ſhews that — B * muſt exceed A C - D; 


the 9th demonſtrates that — B? muſt exceed A C; but our Rule 


deduced from Prop. XI. ſhews that 2 B * muſt exceed 5 A C—8 D, 


I 


the Exceſs being — 4, and the Rule deduced from the ſecond 


2 


Theorem of the 1 2th Propoſition ſhews that B muſt always ex- 


I | 


| ceed 2AC+ 4 D, the Exceſs being aw It appears from ſeve- 


= preceding Propoſitions, that if the Roots of the Æquation have 
che fame Sign, then A C muſt exceed 16 D: Let the Exceſſes 


led 


a — . 68.2 


33 


5B*—12AC+1D=p,4B* —9AC=g, AC—16D=;; 


* 2 
pole, 
negative, a muſt alſo be found negative, and conſequently that when 


the 7th or gth Propoſitions ſhew any Roots to be imaginary, the 
11th Propoſition muſt diſcover them at the ſame time. But as 4 


(=q4—5=— x2 p—s5) may be found negative when p and 9 are 
: | 


11th Propoſition may diſcover imaginary Roots in an ZEquation, 

that do not appear by the preceding Propoſitions : Thus if you 
examine the Aquation * — 6 x ＋ 10x? — 7 x+ 1 by Sift 

Jſaac Newton's Rule, or by our 7th Propoſition, no imaginary Roots 


O Aiguations with 


2 


— 


and it is plain that a (=4B* — 10A C+36D) =q—5 = 


4 „ . * 
pþ—53 and that 4“ = qÞFs =—x2p +45. Let us ſup. 


I. That 5s is poſitive, then it is manifeſt that if either p or be 


both paſitive, it follows that the Rule we have deduced from the 


appear in it from either, But ſince 2 B 2 —5 AC+8 D(=—/') 
= 200 — 210 +8=—2 is in this Equation negative, it is mani- 
feſt that two Roots of the AEquation muſt be imaginary, Let us 


| ſuppoſe, | 


2. That s is negative, and that from the Signs of the Terms ot 
the Æquation, it appears that ſome Roots are poſitive and ſome ne- 
gative; then in order to ſee if the ZEquation has any imaginary {| 


Roots, the moſt uſeful Rule is that we deduced from the fecond |! 
Theorem of Prop. 12th. viz. that if B * does not exceed 2 AC - 
4 D ſome of the Roots of the Æquation muſt be imaginary: For | 
the Exceſs of B? above 2 A C 4D being —@ =— XK 74 
=——x2p>+45, and s being negative, it is manifeſt, that it? „ 
* VF T 'Þ 

or 5 be negative, — 4“ muſt be negative; and that — 4“ may bc 

negative when q and p are both poſitive 3 that is, This Rule mul! 

always diſcover ſome Roots to be imaginary when the 7th or 9:1 

Prop. diſcover any impoſſible Roots in an Æquation; and will very 

often diſcover ſuch Roots in an Equation when theſe Pfopoſitions 

| diſcover none. For Example, If you examine the Equation x # + 
6x3 +6x* — x — 12 = 0, you will diſcover no imaginary — ; 


R e e Py 


impoſſible Roots. 
in it by the »th or gth Propoſitions 3 and though A C — 16 D(=s) 


be negative, it does not follow, that the Zquation has any impoſſible 


Roots, becauſe it appears from the Signs of the Terms, that the 


Aquation has Roots affected with different Signs. But ſince BY — 
2 AC 4D (= 36 ＋ 10 — 48 =— 2) is negative, it appears 


from our Rule, that the Æquation muſt have ſome imaginary Roots. 
[ might ſhew in the next „ how the Rules deduced from 


the 11th and t 2th Propoſitions may be extended ſo as to diſcover 


when more than two Roots of an Æquation are imaginary, and in 


general to determine the Number of imaginary Roots in any E. 
quation; but as it would require a long Diſcuſſion, and ſome Lem- 
mala to demonſtrate this ſtrictly, I ſhall only obſerve that the 11th 


aud 12th Protoſitions will be found to be ſtill the moſt uſeful of all 


thoſe we have given for that Purpoſe. To give ove Example of this; 
If weare to examine the /Equation 


x+—4ax* t6a*x? —4ab? 


x+b+ =o by Sir Tax Newton's Rule, it is found to have four 
impoſſible Roots when a is greater than Y; for though the Square of 


the ſecond Term multiphed by — be equal to the Product of the 


8 


firſt and third Terms, yet in that Caſe, in applying Sir [aac 
Newton's. Rule, the Sign — ought to be placed under the ſecond 
Term, and the ſame is to be ſaid of the Square of the fourth Term. 
The Rule deduced from the 7th Propolition ſhews four Roots 


imaginary, when &@ is greater than 5, and alſo when 52 is greater 
than 133 * 3 but a Rule founded on the 11th Propoſition, ſhews 


the four Roots to be imaginary always when à exceeds b, or when 
þ* exceeds 9; from which the Excellency of this Rule above 
theſe two is manifeſt. I have ſaid fo much of Biquadratick Aqua- 


tions, that I muſt leave it to thoſe that are willing to take the 


Trouble, to make like Remarks on the higher Sorts of /Equa- 


tions. : 1 e 
In inveſtigating the preceding Propoſitions, when I found my 
elf obliged to go through ſo intricate Calculations, I often at- 


tempted to find ſome more eaſy Way of treating this Subject. 


The following was of conſiderable Uſe to me, and may perhaps 
be entertaining to you. By it, I inveſtigate ſome maxima in a very 
caſy Manner, that could not be demonſtrated in the common Way 
with fo little Trouble. : 3 


Lemma V.] Let the given Line AB be divided any where in 
P, and the Rectangle of the Parts A P and PB : 


will be a maximum when theſe Parts are equal. 3 


P 
This 


7 


38 


D, 4 hit | =11X 


Of AÆguations with 


This 1s manifeſt from the Elements of Euclid, 


Lemma VI.] If the Line A B is divided i into any Number of Parts 
AC, CD, DE, E B, the Product of all thoſe Parts multiplied in- 


to one another will be a maximum when the Parts are equal I. 


mongſt themfelves. For let the Point D be where you will, it i; 


manifeſt that if DB be biſſected in E, the Product AC C 5 


x DE x E B will be greater than 


ACxCDxD 2 x2eB, becauſe TCD 3. # HB 


the laſt Lemma D E x E B 13 


greater than De xe; and for the ſame reaſon A D and c E muſt 


be biſſected in C and D; and conſequently all the Parts A C, 


CD, D E, E B mut be equal amongſt themſelves, that their Pro- 


duct may he 4 Hana. 75 
Lemima VII.] The Sum of the Products that can be made by 


multiplying any two Parts of AB by one another is a maxim: 
when the Parts are equal. The Sum of theſe Products is AC x 
 CB+CDxDB+DExEB: Now that DExE B may bc a 
maximum, DB muſt be biſſected in E by the 5th Lemma, and for 
the ſame reaſon AD and CE mult be biſſected in C and D, that 

is, all the Parts, AC, CD, DE, E B muſt be equal, that che Sum 


of all theſe Products may be a maximuz. 
Lemma VIII.] The Sum of the Products of any three parts of 


the Line AB is a maximum, when all the Parts are equal. For that 
Sum is AC x CD XxX DE +EBxACxCD+AC x DEFCDxDE: 


and ſuppoſing the Point E given, it is manifeſt that A E mult be 


_ equally triſected in C and D that ACx CDx DE may be a 


maximum by Lemma VI. and that A C x CD + ACxD ECD 
x DE may be a maximum by Lemma VII. From which it is mani- 


feſt that all the Parts AC, CD, DE, E B muſt be equal, that 
the Sum of the Products of any three of them nay be a maxi- 


MUM. 


Lemma IX.] It is manifeſt that this way of reaſoning is 8 | 
and that the Sum of any Quantities being given, the Sum of all 
the Products that can be made by multiplying any given Number 
of them by one another, mult be a maximum hen theſe Quantities 
are equal. But the Sum of the Squares, or of any pure Powers of 
_ theſe Quantities, is a minimum, when the Quantities are equal. 


Theorem.] Suppoſe x" AN , B Xx — CX + D 


— Ex &c. So, to be an Aquation that has not all its Roots 


- equal to one another: Let r r expreſs the Dimenſions of any Coefficient 


1 —1 Mus 1—3 
3 * 4 
| [ 


&c. taking as many Factors a; 


ibere are Units in v; then ſhall | 
2. | "TI 2 7 


x Ar be always greater than D. 
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the propoſed Equation. This Zquation will ben — — Al So, 


precede 1t) it is manifcſt that the Term itſelf will be 1 * 


impoſſibl e Roots. 


if the Roots of the Equation are real Quantities affected with the 


12 Son. | ' 5 
| This may be demonſtrated from the preceding Propoſiti- 
ons: But to demonſtrate it from the laſt Lemmata, let us aſſume 
an AÆquation that has all its Roots equal to one another, and 


— _J_—_ 


(che Sum of all its Roots equal to A, the Sum of the Roots of 


11 


1 


N11 A un — 1 7 — 2 
* — AöR — X*x — X — IX —X— * 
„ potuulds > 22 


A 3 1 —3 5 | : | | | 3 
—— x KX. So; and if 1 expreſs the Dimenſions of the Coeffi- 
cient of any Term of this Æquation (or the Number of Terms which 


* 117 


RE 


But by the Suppoſition D is the Correſponding Term in 
the propoſed Afquation, and D muſt be the Sum of all the Pro- 
ducts tit can be made by multiplying as many Roots of that R- 


I A” 


quation by one another, as there are Units in -; and ——— mult 


be the Sum of the like Products of the Roots of the other Aqua- 
tion; which mult be the greater Quantity by the preceding Lem- 


mata, becauſe its Roots are equal amongſt themſelves, and their 


dum is equal to the Sum of the Roots of the propoſed Aquation; 


and the Sum of ſuch Products is a maximum when the Roots are 
qual amongſt themſelves. By purſuing this Method, it may be 


— a »” 


demonſtrated that - x / muſt always exceed the Coefficient 


X — } 


prefixed to the Term x= in an Equation whoſe Roots are all 
cal Quantities affected with the ſame Sign; providing that r bea 


— 


* 


2 Xx 3 Cc = 7 5 
x { muſt 


Number greater than 2; and ailo hat —— 
5 =  AXn—1Ixn—2l 


exceed the ſame Coefficient, if 7 be any Number greater than 3. 


It is eaſy to continue theſe Theorems. 
Ine zd Method which I mentioned in the Beginning of this Letter, 


i deduced from the Conſideration of the Limits of the Roots of Æquati- 


ons; and though it 1s explained by ſome Authors already, yet as I de- 
ef monſtrate 


39 
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monſtrate and apply it to this Subject in a different Manner, I ſhall 
add a ſhort Account of it. | 


Lemma X.] If you transform the an „„ Ax —+— 


Bx*—Cx+D=o into one that ſhall have each of its Roots les 
khan the reſpective Values of » by a given Difference e; Suppoſe 


& — e, or x =e+y, the transformed —— the Order of 


the Terms being inverted, will have this Form: 


22 ＋ 4 d e 9) +4e9)+34m0, 
—Ae3 — 3 A- Ae * 
+Be* +2Bey + OE Oh 
—Ce:— Cy - 
2 


Where it is nanifed. | 
1. That the firſt Term 4 ö 


8 Quantity that ariſes by ſubſtituting e in Place of x In the Propole.| 
 Aquation x AXT FB x? — Cx+D. 


2. That the Coefficient of the ſecond Term 4 e3 — 3Ae? + 


2Be—C is the Quantity that ariſes by multiplying each Part oi 
the firſt e414 —- Ae ＋ Be — Ce+D by the Index of e in tha: 
Part, and dividing the Product by e. | 
3. That the Coefficient of the third Term 6e?— 3 Ay + 
is the Quantity that ariſes from the preceding Coefficient 4 e *— 


3 Ae*+2Be—C by multiplying each Part by the ladex of e in 


it, and dividing the Product by 2 e. 


4. That the Coefficient of the fourth Term ariſes in like 3 
from the preceding, only you now divide by 36; and in general, 


the Coefficient of any Term may be deduced from the Coefficient 
of that Term which precedes it, by multiplying each Part of te 


preceding Coefficient by the Index of e in that Part, and dividing 
the Product by e and by the Index of , in the Term whoſe Co- 


efficient is required. 


Lemma Xl. ] If any Equation x » — A x "=" ＋ BC — 


&c. = = © be transformed in the ſame Manner, by ſuppoſing y=x 
De, or * Se y, and conſequently x" =7 e +1" Ax = Ax 


* 77 B- BN M &c. The transformed FEqua 


5 tion will have ths F orm, the Order of the Terms being invert- | # 
| ed, | | 


3 Xe &c. 0 
2 
1 4 
— An - IX; A ˙Y— un IX * A 1 > &. 


2 . 


impoſſible | Roots. 


1—3 


a 
” 


2 
1—4 


＋B 22 + 2 x Bey ＋ A- 2 * 


„Ce ys &c. 
8 —_— &c. 

Where it is manifeſt, _ . | 

1. That the firſt Term e?—A et +B er — Ce &c. 2:5 


— C73 — 1 — 3X ce — 1 —3 * 


the Quantity that ariſes by ſubſtituting e in the Place of * in the 


propoſed Æquation x * AR + B x2 — C x3 &c. 


2. That the Coefficient of the ſecond T erm ae = n 
+ 72 — 2 „ B 3 — — 3 x Ce &c. is deduced from the pre- 
ceding e Ae ＋ Be — Ce: &c. by multiplying each 
of its Parts by the Index of e in that Part, and dividing by e. 


3. That the Coefficient of the third Term is deduced from the 
Coefficient of the ſecond Term, by multiplying after the ſame 


Manner, each of its Parts by the Index of e and dividing by 2 e. 
In general, the Coefficient of any Term, y” is deduced from the 


Coefficient of the preceding Term, that is of y by multiplying | 
every Part of that Coefficient by the Index of e in it, and dividing 


the Product by re. 


Lemma XII.] If you ſubſtitute any two Quantities K and L in 
the Place of xin #4 AXR ＋ BN Cx +D, and the Quan- 


tities that reſult from theſe Subſtitutions be affected with contrary 
digns, the Quantities K and L miſt be Limits of one or more real 


Roots of the Equation x . — A x3 + BK — Cx + D=o. 
That is, one of theſe Quantities muſt be greater, and the other 


leſs than one or more Roots of that Æquation. 


For if you ſuppoſe that a, b, c, d, are the Roots of that Æqua- 


tion, then it is plain from the Geneſis of Mquations, that x * — 


Ax FBx?—Cx+tD=x—axx—bxx—cxx—d; and 


taerefore K and L being ſubſtituted for x in x—axx— bxx—c 


—— eames ; 


d, the Product becomes in the one Caſe poſitive, and in 
_ the other negative; ſo that one of the Factors x —a, * — b, 

, x — d muſt have a Sign when K is ſubſtituted for x in it, 
contrary to the Sign which it is affected with when L is ſubſti- 
tuted in it for x; ſuppoſe that Factor to be x ==I and ſince 
K and L - 5 are Quantities whereof the one is poſitive, 


and 


Yor. . 8 


* Beni Ke. 
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and the other negative, it is manifeſt that 5 one of the Roots 
the Æquation muſt be leſs than one, and greater than 8 
two Quantities K and L: So that K and L muſt be the Limits of 


the Root 5. | 


[ fay further, that the Root whereof K and L are Limits, muſt 


be a rea] Root of the ZEquation ; for the Product of the Factors 


that involve impoſſible Roots in an ZEquation, can never have irs 


Signs changed by ſubſtituting any real Quantity whatſoever in place 


of x; becauſe the Number of ſuch Roots is always an even Num- 


ber, and the Product of any two of theſe Roots ſuch as x — 1 


— — #; and x —m + 4 7 is x—ml* + n* which muſt be 


always poſitive, whatever Quantity be ſubſtituted for x, while 2 
remains poſitive, that 1s, while theſe two Roots are impoſſible. 


Lemma XIII.] If you ſubſtitute K and L for x in X — A x: 


＋ Bx &c. and the Quantities that reſult be affected with con- 
trary Signs, then ſhall K and L be the Limits of one or more 


real Roots of the Aquation X — Ax%—1 +B x*= &c. = O. This 
may be demonſtrated after the ſame Manner as the laſt Lemma. 

TuxoREM I.] If a, b, c, d are the Roots of the Aquation x * — 
Ax3+Bx? —Cx+D=o, they ſhall be the Limits of the Roots 


of the Aquation 4x3 —3Ax? +2Bx—C=o. 
Suppoſe a to be the leaſt Root of the Biquadratick x + — A x 3 
—Bx*—Cx+D=o, 5 the ſecond Root, c the third, and d 


the fourth, and the Values of y in the Equation in the 1oth 
Lemma, will be a—e, 5 -e, c—e, d—e; then by ſubſtituting 
ſucceſſively a, b, c, d for e in that Afquation of y, one of the 
Values of y will vaniſh in every Subſtitution, and the firſt Term 
of the Zquation of y, viz. et —Ae3 -B — Ce vaniſh- 
ing, the A quation will be reduced to a Cubick of this Form. 


qe? t6e* yi 4cy? ty =o. 
—3 A - A) 
+2Be + By 
5 


And conſequently 4 e ? —2 A+ Be—C muſt be the 


Product of the three remaining Values of y having its Sign chang- 
ed; that is, it muſt be equal to — — axc—a K d—a whene 


is ſuppoſed equal to 4 it muſt be — a —5 Xc—bxd—b When 


D x 4 =7 when e=c; and — 


impoſſible Roots. 


be -Z Ax -d when = d. Now it is manifeſt that 


theſe Products 5 — 4 * 5 xd — a, a - xc - Xx db, a— 


„ -c, a—dxb—dxc—d muſt be affected with the 
Signs +, —, +; — reſpeEtively ; the firſt being the Product of 
three poſitive Quantities, the ſecond the Product of one negative 
and two poſitives, the third the Product of two negatives and one 
- poſitive, and the fourth the Product of three negatives. Therefore 
ſince by ſubſtituting a, b, c, d for e in the Quantity 4 —3 Ae 
+ 2 Be- C, it becomes alternately a poſitive and a negative 
Quantity, it follows from the laſt Lemma that a, b, c, d muſt be 
the Limits of the Roots of the Æquation 4e3—3 Ae? +2 Be— 
C=—o, or of the Equation 4x 3 — 3 AX * F2Bx—C=o. 
Coroll.] It follows from this Theorem, that if a, W, and c are the 
three Roots of the Equation 4 x - A#* + 2Bx—C=o, they 
muſt be Limits betwixt a, b, c, d the Roots of the Biquadratick 
x+—Axz3 EBx*—Cx+D=o: For if a, 6b, c, dare Limits 
of the Roots 4, 5, and c'; theſe Roots converſely muſt be Limits 
betwixt a, b, c and d. „„ FVP 
FTnroREM II.] Multiply the Terms of any Biquadratick x * — 
Axz3+Bx* —Cx+D =o by any Arithmetical Series of 
Quantities I 4m, I+3m, I＋ 2m, I -m, l, and the Roots of 
the Biquadratick a, b, c, d will be the Limits of the Roots of the 
» Aquation that reſults from that Multiplication ; that is, of the . 
quation „ 


I — IAA IBA IC LIDO 
+ame+*—zmAx3 2 mBx*—mCx 
Suppoſe that ſubſtituting the Roots a, ö, c, d of the biquadra- 


a tick Aquation * — AR ＋ BT - Cx DS o ſucceſſively, 
tor x in 4X — 3 AX ＋E 2 Bx — C, the Quantities that reſult 


are — R, ＋ 8. — T, 21 while * 1 — AXT TB — Cx 5 


bis in every Subſtitution equal to nothing; and it is manifeſt 
that the Quantity e 5 i N 


+ I „ LAL + IBx* —ICx+1D 
＋ 4 Mx + —2mA x3 ÞE2mBx* CU 


will become (when a, b, c, d are ſubſtituted ſucceſſively in it for &) 
equal to — Rx, mn Sx&, —mT x, + m Z x; where the Signs 
ot theſe Quantities being alternately negative and poſitive, it fol- 
— a, b, c, d muſt be Limits of that Equation by Lem- 
ma : | 25 — 5 | * 


„q aa 
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Coroll. Hence it follows, that a, b, c and 4 are Limits of the 


Roots of the cubick Aquation Ax —2B x*—+ C- 4 Deo, 


and converſely, that the Roots of this Cubick are Limits of the Roots 
of the biquadratick Xquation x+— A x3 +Bx* — Cx +D=0; 


for multiplying the Terms of this biquadratick Equation by the 


Arithmetical Progreſſion o, —1, — 2, —3, — 4, the Cubick 


Ax — 2 Bx 2 F3Cx— AD So ariſes. 
TuxrOREMu III.] [n general, the Roots of the Aquation x" —Ax"—1+ 


B * — Cx%-3 &c. So, are the Limits of the Roots of the qua- 


tion u & OT 2 IX ANY ETZ Xx BNE &c. So, or of 
any Equation that is deduced from it by multiplying its Terms by any 


Arithmetical Pregreſſion I Y d, I-24, I 3d &c. and converſely 
the Roots of this new Aquation will be the Limits of the Roots of 


| the propoſed Aiquation x" AR +B x2 &c. o. 


This Theorem is demonſtrated from the 11th and 12th Lemmata 


in the ſame manner as the preceding Theorems were demonſtrated. 
from the 10% and 1275. From theſe Theorems it is eaſy to infer 
all that 1s delivered by the Writers of Algebra on this Subject. 


 Treortm IV.] The Zquation x" AX + Bxi=2 —Cx'-3 
&c, = © will have as many imaginary Roots as the Aiquation n 


——IXAz-+—y—-2xB 1 5 &c. = O, or the Aquatic! 
| Ax*=!—=2D x*—*-73 C x"=3&c. = 0. | | ” 


Suppoſe that any Root of the | Equation ꝝ x — — 1 „ 


Ax N - 2x BxT &c. o, as p becomes imaginary, and 
the two Roots of the Equation x” — A x "=! + BN == &c.=0, 
which by Theor. III. ought to be its Limits, cannot both be rea! 
Quantities 3 for it is manifeſt from the Demonſtration of Theor. I. 


that if they are real Quantities, then being ſubſtituted for * in 


un —a—1ixAx"=*+za—2 x BK ; &c. the Quantitics 


that reſult muſt have contrary Signs, and conſequently the Root 
p, whereof they are Limits, muſt be a real Root; which is a- 
gainſt the Suppoſition. The ſame is true of the Equation A x"—' 
— 2B 2 + 3 Cx 3 &c. =o, for the ſame Reaſon. 5 

Coroll. 1.] The Biquadratick x + — A x3 + BT - Cx+D 
o, will have two imaginary Roots, if two Roots of the /Equa- 
tion 4x3 —3ZAx*?*+2Bx— C=o be imaginary; or it two 
Roots of the Aquation Ax#3 —2Bx*+3Cx—4 D= o be 
imaginary. But two Roots of the Æquation 4 x 3 — 3 A x* B 
—C=o muſt be imaginary, when two Roots of the Quadratick 
6 * 2 — 3 AK ＋ B So, or of the Quadratick 3 Ax?*—4 Bx 


-+3C=o are imaginary, becauſe the Roots of theſe quadratick 


— qua- 


r N Rpt 


. 1 £ 
* Faye oy” 2 * e 


8 > : r S 
* * 2 9 Ss IE PL 3 N e < 2 N 4 
„„ tÞ Monks CS rs ee 8 


impoſſible Roots. 


' omtions are the Limits of the Roots of that Cubick, by the 
ef e and for the ſame reaſon two Roots of the cubick 


Fquation A & 3—2Bx:+3Cx—4D=o muſt be imaginary, 
when the Roots of the Quadratick 3 Ar — 4B ＋ 3 C=o, or 
of the Quadratick Bxz— 3Cx+6D=0 are impoſſible, There- 
fore two Roots of the Biquadratick x +— A x3 + B — CK 


Do muſt be imaginary when the Roots of any one of theſe three 


quadratick Equations 6 x2? — 3 Ax + B=o, 3A x2 — 4B + 
zC=0 Dx? — 3 Cx + 6D So become imaginary; that is, 


when - A» is lefs than B, — B= leſs than AC, or — C* leſs than 


= 9 | WI is 
B D. | 


Coroll. 2.] By proceeding in the ſame manner, you may deduce 
from any Equation x* — A 7! + B xg"? — Cxt—38&c =0, 
as many quadratick Aquations as there are Terms excepting the 


firſt and laſt whoſe Roots mult be all rea! Quantities, if the pro- 
poſed Equation has no imaginary Roots. The Quadratick de- 
duced from the three firſt Terms x” — A x7—+ Bx — will 


manifeſtly have this Form, nx » — 1 x1 — 2 Xn — 3 &c. x *2— 


— — 


„ - IX * — 2 * n — 3 „ n — 4 &c. Ax Kn) 2 Xx — 3 „ 


1—4x#4—5 &. „BS o, continuing the Factors in each till 
you have as many as there are Units in 2 — 2. Then dividing 


the Equation by all the Factors 2 — 2, n — 3 &c. which are found 


— — I 


in each Coefficient, the Æquation will become z x M x $2 — 


— re — 


A—IX2 AxF2x1xB So, whoſe Roots will be imaginary 


by Prop. I. when 1 * 1x2 x4 B exceeds 3 — 1] x4 A 2, or 


Ra | 


when B exceeds ——— A, fo that the propoſed ZEquation muſt 


2 J 


have ſome Imaginary Roots when B exceeds. 


— A2; as we 
2 1 | 
demonſtrated after another Manner in the 5th Propoſition, The 


qua- 
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un 1 X 4 —7 X 1 — r — I X 


EE SEXIEST —IXE—=F—2XE—T —3 &c. „r* — 


Of ZAEquations with 
quadratick Equation deduced in the ſame Manner from the three 
firſt Terms of the ZEquation A x - 1 2 B y — + 3 Cx=3Kc. 
=0, will have this Form „ —1x#n—2 x1n— 3 &c. x AX 


— 


n—2X1—3xn—48&x2Bx+n—3z XN — 4X#u— 5 &., 


x 3 C=0; which by dividing by the Factors common to all the 


— — — — EG. 


Terms, is reduced to » —1 x8 2 X AX —n—2x 4Bx+ 


6 CS o, whoſe Roots muſt be imaginary when — x ——— B. 
| e eee C 


is leſs than IO ; and therefore in that Caſe ſome Roots of the 


propoſed Equation muſt be imaginary. | 
Coroll. 3.] In general, let Dx #— - Exö - ＋ FX — . i be 

any three Terms of the Æquation, x ” — A x *—! + B &c, =o, 

that immediately follow one another; multiply the Terms of this 


_ M#quation firſt by the Progreſſion u, » —1, # — 2, &c. then by 


the Progreſſion 2 — 1, 2 — 2, - 3, &c. then by n — 2, 1 — 3, 
„ — 4, &c till you have multiplied by as many Progreſſions as 


there are Units in 1 — — 1: Then multiply the Terms of the 
Aquation that ariſes, as often by the Progreſſion o, 1, 2, 3 &c. as 


there are Units in 7 — 1, and you will at length arrive at a Qua- 


dratick of this Form, ; 


ä 


12 &c. Xr —1xr —- 2 


xr —3xr —4 &c. x Dxæ. 


a — x | \ 


br —IXE—=F—2XE6—f—JX3R—r—4 & xr+1. 


" _—— 


— — ſ—— en 


XFXr—1XP 2 &c. x F =0. 


And dividing by the Factors 2 —r — 1, 21 — 7 2 2, &c. and r—1, 
„ 2 &c. which are found in each Coefficient, this Equation will 


be reduced to x —r Fixun—rxX2x1ixDx* - -N 


x2 E. x + 2 * 1 X 72 I Xx FS o, whoſe Roots muſt be imaginary 


n—_-r r 


(by Prop. I.) wen — „ E is fs than DF. From 


1 —r+1 r+1 which 


impoſſuble Roots, &c. 5 
which it is manifeſt that if you divide each Term of this Series of 
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2% 
a 


a 1 nun — 1 „n — 2 „ — 3 nr 1 un — „ 
$ : I 2 3 * | r on” + I 


' by that which precedes it, and place the Quotients above the 
Terms of the Equation x1 — A x! BT — Cx &.=0, 
2 beginning with the ſecond Then if the Square of any Term multi- 
plied by the Fraction over it be found leſs than the Product of the 
aacjacent Terms, ſome of the Roots of that Equation muſt be ima- 
JW 4 OO DER 8 
There remain many things that might be added on this Subject, 
but Iam afraid you will think I have ſaid as much of it as it de- 
ſerves; and therefore I ſhall only add the Demonſtration of ſome 
Algebraick Rules and Theorems that are very eaſily deduced from 
the 11th Lemma. 1 5 5 o 
I. The Rule for diſcovering when two or more Roots of an R. A Demon- 
quation are equal, immediately follows from that Lemma. Suppoſe 2 gh 
that two Roots of the Æquation * — A x1 BT — Cy; 5 
&c. So are equal, and two Values of y (which is equal always toe 
x —e) will be equal. Suppoſe that e is equal to one of thoſe two 
equal Values of x;. and two Values of y will vaniſh, and conſe- 
 _ quently 52 muſt enter each of the Terms of the Æquation of 5; 
and therefore in this Caſe the firſt and ſecond Term of the KE 
quation of y in Lemma 11th muſt vaniſh, that is, er — Agr 


s 


—ññꝑñꝑ— 


Ther — Ce &c. So, and ne - - — iX Ae ＋—2 


Benn —-½ - 3 x Ce *-+4 &c. = o at the ſame time; and 
_ conſequently theſe two Equations muſt have one Root common, 
which muſt be one of thoſe Values of x that were ſuppoſed equal 
o each other. It is manifeſt therefore that when two Values of 


x are equal in the ZEquation x — A x*=! +B x*=2 &c. So, one 
of them muſt be a Root of the Æquation ꝝ x — — a—T x AX 2 


Fl—2xBxn=3&.=0o. 5 V Th | 
If three Values of x be ſuppoſed equal amongſt themſelves and | 
to e, then three Values of y (=x — e) will vaniſh, and the firſt 
three Terms of the Aquation of y in Lemma XI. will vaniſh, and 


C——— — 


therefore AX 1 1K - I „ — 2 * Ae ＋ „ — 2 X 


— 
** > a 22 — 8 
Mc —ͤyj— — — — 1 — * 


Be &c. o; and one of the equal Values of will 


ſo on. 


&c. ne — X ASH 2z Xx Be & c. u 


Otber Alpebraic Rules 
be a Root of this laſt Equation, and two of them will be Roots 


of the ÆEquation * i x A y#==2 + JI x B x "=38&c; 
=0. In general, it appears that if the Zquation x" — A = 


BRT &c. So have as many Roots equal amongſt th 
as there are Units in S, then ſhall as eta, of thoſe be N 


the Æquation 1 — =I x A ＋ 2K BR - & 
Sc as there are Units in 8 — 1; as many of them ſhall be Roots 


of the Zquation nx n IX X *—-> — 2 — I x 1 —=2 x A x'=3+ 


n —2 XN — 23 Xx BT &c. = o, as there are Units inS— 2; and 
II. The general Rule which Sir Jſaac Newton has given in the 
Article de Limitibus Æquationum for finding a Limit greater than any 
of che Values of x immediately follows from the 11th Lemma; for 
it is manifeſt that if e be ſuch a Quantity as ſubſtituted in al! 
the Coefficients of the Æquation of y, viz. in * A +B gm: 
1-1 


* 


2 


: 1 TW A —3 
CD — 1 — IX — MX Aken g — 2 * 


x Be &c. gives 


2 


the Quantities that reſult all poſitive ; then there being no Changes of 


the Signs of the Æquation of y in this caſe, all its Values muſt be 


negative; and ſince y is always equal to x — e, it follows tlaat z 


muſt be a greater Quantity than any of the Values of x ; that is, it 
muſt be a Limit greater than any of the Roots of the Equation 
$A +Bi—=Xc=o.:. 


III. From this 117% Lemma ſome important 7. heorems in the Me- 


thod of Series, and of Fluxions, and the Reſolution of Equations 


are demonſtrated with great Facility ; it is obvious that the Cort- 
ficient of the ſecond Term of the Aquation of y in that Lemms 


lia 


is the Fluxion of the firſt Term divided by the Huxion of e; the 
Coefficient of the third Term 1s the ſecond Fluxion of that firi: 


Term divided by 2623 ſuppoſing e to flow uniformly. The thir. 


Ferm is the third Huxion of the firſt Term divided by 2 x 3 
and ſo on. Therefore ſuppoſing * — Ago: + Bern Sc, c, 


the 


5 r 2 
1 2 E411 Oo So et ES 8 
« 8 * VG is * 
„ ee th : N 
. * an * * * 


f and Theorems beet 


che Zaquation for determining y will be e he — + ——y* 

by | 4 "X27 
422 &. = 03 and hence, when e is near the true 
1X2 XZ en. | 


Value of x, Theorems may be deduced for approximating to y, 
and conſequently to x; which is ſuppoſed equal to y e. 
IV. Let A P (= x) be the Abſciſs, and PM (= 4 the Ordinate Fig. 

of any Curve B ence and ſuppoſe any other Abſciſs A K = #, 


= 

0 Ordinate KL =c, then mal 2 ( PM) = CES) * 
c is Fa 

—) Pnm—mm_ + ———_+ 

. 2x3e? 2 ũ3* 4% 


For let 2 be ſuppoſed equal to any tel conſiſting of given 
Quantities, and the Powers of x, as to Au ＋ Bx + C x* &. 


and ſubſtituting e 32 y for x, we ſhall find alter the manner ol che 
| [1th Lemma, 


a u 1 
|: Ae A nx 


x A —7 2 dec. 
2 


121 
xBer—=3 xY“ &. 


+ BerprBermi gb rx: 
| 2 


5—1 


+Ce C= ex 1 y 2 &c. 


2 


FT 


hut when x=e then . Tce. dee. PR 


| _ — 


7 b Beg 10 Cerec. c u n - Xx A 72> 


— — 


1 , Vi 1 Be 2 8 * ** 5— 1 „Cee &c. and there 
Vol. VI. | H fore 


—— — 
. 
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&c for = A. Ber + Ce. &. = A x7 Eg Bx3E) 


Other Algebraic Rules, &c. 


0 c c 
fore ae . = y 3 &c, After the ſame 
4 252 2 * 323 
manner you will find that des bg y " WS 5 . = 
e 


+C e e =; + — 9 Kc. The Area KLMP | 


is equal to the Fluent of Z y or of 6 . but 


. FO © 
r 1 25 y 9) Kc. 
* 2% 4 | 2x247 
and SFMT =p =y 2 y = —9 5 &c. 
© 204. REY 
And conſequently by finding the Fluents 
EE 3 2 
KLMP = cy 91 +— —y P—— 
| 2 6 2x3 5 2X3x40 7 
or KLMP = bob —— eee 
. 23. 2 34 


This laſt is the 7 brorem publiſhed by the learned Mr. Bernouil 


in he Atta TZipſi @ 1694. 


V. Prop. I. 
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= Fraftionem fupradifzam ad Frafiones Simpliciores educibilem fore. 16; . 


De Reductian of Algebraic Fractions 51 


| | 3 
V. Prop. I.] Si fit Fraftio quelibet _ , eujus Of Algebrai. 
| | 1—ex+fx'x —g x3 Kc. | Fraftions and 
recurring Se- 


Numerator fit 40 Quantitas, & Denominator fit Multinomium ut- tes, by Mr. 


Ara. de! 
cungque compo ſtum ex datis, 1, e, f, g, &c. & indeterminata x; dico No. . 


Caſus 1] Sit Fractio propoſita — ng Denomi- 
| I—exTfxsx 5 


RE: 
natorem I —CeXx = Fx & o, ſintque — —, , Radices iſtius qua- 


* 
rionis, five facto ** — OX + Fe = 0, fine mM, p, Radices Fquationis 
novæ; . B 8 & crit Fractio propo- 
/ oe ny 
fra zquali Summæ — = 
> Jo ons eo 


ca 2. | Sit Fraio propoſita - — — 3 fingatur 
er fax—ga? 


3 2 5 x x x + fo 1 Wess —g= = 0, lintque * DP, q, Radices iſtius quationis; 


FFF 77 
50e A  ——} — 9 


n 5 — * F =, 
N A B 
2 * 


1— n 1— * 


& erit Fractio propoſita xqualis Summæ 


c 
11 
5 3 
Caſus . Sit Fractio propoſita 4 
eL = Tr 2 
ngacur Xo e * Ka — 3 x + 2 = 0, ſintque my Þ 4» 5 
H 2 Radices 


52 


I—ms i—Px I —QX  TI—5s$xX 


The Reduktion of Algebraical Frafions 


Radices iſtius Æquationis; pone A = — bh 8 
mM —9 X M-—q X n —5 
23 | Et 
B = — — e eee C = — | | — 
| R - Mm N - X42 — 3 


53 
, eritque Fractio * æqualis Summæ 


. ie bac + 


VT 
— — — | 


Caſus 4.] Sit Fraftio propoſita 
„ e e eee, 


fingatur x K *+f x : 2 xx+bx—k=0, ſintque n, p, 7557 


MT. 
Radices Alus Aquationis; pone 42 —— — 


— — 0 


"MP x m—q 2 * n- N in. 


wt; Ss ge 


B 0 — — ,. 


P — x7—q 7 xp unf X 1 8 1 


2 — , 
: — 5 4 : . 
— . ——— 2 — F 54 
F . mn — 4D — — * 


— — 


S8 mR NXS - 4Xx5—1 [—mxt —pxX1—qxt—' 


Eritque Fractio propoſita æqualis Summe, —— + —— + 


I- m Xx In 


„CCC 


1 1— X . 


Lex Reductionis illiuſque continuatio patent, ut  inutile foret illas 
verbis explanare. 


Coroll, 1.] Si Radices omnes ſint æquales, non poterit F ractio pro 
poſita reduci ad ſimpliciores. 
Coroll. 2.] Si Radices aliquæ ſint æquales, aliæ vero . PO 


terit reduci F ractio Propoſita ad ſimpliciores: ; fit v. g. Fractio pro- 


Poſit 


into more Simple ones. 


poſita —— 5 , factoque ut præſcriptum eſt x 3 —e x x 
1—exFfxx—gs? 


* fx —g =0. Sint Radices iſtius Æquationis , p, q, quarum in & 


p {int æquales: erunt F ractiones ſimplices in quas reſolvitur pro- 


: n in ” ns 0 nos 
poſita — — — + 
P00 ² Ao - 
— — — addantur duæ priores in unam Summam, 


q—mXq—PXI—qQx 


& erit Summa (diviſis Numeratore & Denominatore per n — þ) 


mp —qxmdpEmpqgx « mm—2qmt+mmqx 
— K _y 
mW—q Rp IM XR X 1 * . 1-—m x 
ſive = — — — 3 adeoque Fractiones. 


m—qX1I—mxi* m—g* x1 — Mal? 


reductæ crunt === — —_— — 
m—qx1i—mx\" m—dq*xr—mx\* 
© 
— — . 


m-—q[*.X 1 — 4 * 


Coroll. 3. ] Si Fractiones ſimplices, in quas reſolvitur Fractio pro- 


poſita, involvant Quantitates imaginarias, tunc quicquid eſt imaginarii 


{emper deſtruetur per additionem duarum vel plurium Fractionum 
Numero part ſumptarum. Os 


Coroll. 4.] Ex combinatione Fractionum ſimplicium, & apta li 
 mitatione Radicum, plurima ſuborientur Theoremata in quibus ine- 
mt concinnitas quædam minime aſpernenda. Ex. g. fit Fractio pro- 


oſita —— factoque ut antea .—ec 
1e EFX -R DE „ 


& g . Sint n, 5, 9, 5, Radices Æquationis, ſint- 


que 
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— — 2 * 
1 . = 
— Ci BDow Py 
— — — — 
5 n=. 
— —— — — 
: 


x 54 The Reduction of Algebraic Fractions 
'' 2 3 
i que Fractiones in quas reſolvitur propoſita, + i 
þ CD En 0 
＋— — . Ponatur qz—m, atque =—p; addan= | * 
1—42* 1I—sSX | | 1 


ur ſimul duæ priores, itemque duæ poſteriores, & reducetur Fractio pro- 


2 mp — m „ x my + mpx 
_ polita ad- — .- Ks 7 2 


e — | ws mh 
2 xm N =, = & 2xmFÞDxX1ÞFmxx 1 +px 


ſi vero ponatur p=— , atque 5 =— 4, & addantur duæ priores, 
itemque due poſteriores, reducetur Fractio propofita ad 

mm. : „ 

etz 25 c = = 2 8 | | . 


MM—qqX I - in 74 —mmX1- 24 * K 


Prop. II.] SI fit Fractio quælibet cujus Numerator fit data Quan- 
titas, & Denominator fit Trinomium vel Duadrinomium vel Quinquino- 
mium, &c. radicalitate non affecdtum, & utcunque compoſitum ex datic, 
1,e, f, gy h, &c. & indeterminatax, atque dividatur Numerator per De- 
nominatorem, ut habeatur Series Infinita, dico fore ut, fi ſumantur 
Termini quilibet iſtius Seriei æqualibus intervallis a ſe invicem diſtantibus, 
Series infinite inde reſultantes, ſummabiles future fink, 

Exemp. 1.] Sit Fractio propoſita ———— ; reducatur illa ad Se- 
-riem. infinitam, nempe ad 1+ & T2 XX 3u* S&K ＋ SN 
+ 13 * ＋21* +34x „ c. ſumanturque Termini omnes alterni, 
incipiendo a primo, itidemque ſumantur Termini omnes alterni, inci- 
piendo a ſecundo, hincque conficiantur Series binæ, 13 


Videlicet, 1 T2 * 5X ＋ 13 * +34 * &c. 
5 3 F837) ii Os. 


Fingatur Denominator Fractionis propoſitæ, I —X —XXx=0, 
jam cum indices poteſtatum indeterminatæ x, in novis ſeriebus ſe in- 
vicem ſuperent communi difterentia 2, pone xx r, atque ope 

duarum æquationum i - x =0, & Xx =2, exterminetur x; | 
fietque 1 —33+Z2z=0; jam nunc reſtituatur x, & erit 1 —3xx 
＋ Ae; dividatur hec æquatio per primam, quotiens erit 1 
—x x; ſumantur alternatim Termini quotientis, propter Termino» 
alternatim ſumptos in ſerie propoſita, hincque orientur ſummæ duz, 
1—xx, & &; conſtituantur hx ſummæ Numeratores Fractionum 
duarum quarum communis Denominator ſit 1 —ZxXX ＋ x +, erunt- 
| | | NEE — que 


into more Simple 07129, 


nn NN | * | . | 
ue — — & — —— ſumme reſpectivæ novarum 


1—3 ** K * mad. xx T- x# 


Serierum. | 50 f | | BY” , 11 
Exemp. II.] Si vero deſiderentur ſummæ terminorum intervallis 


binis a ſe diſtantium, fiat ut prius 1 — * — * * o, jam cum indi- 
ces poteſtatum in novis ſeriebus ſe invicem ſuperent communi diffe- 


rentia 3, ponatur x3 = 2, & fiet 1 — 4 2 2 2 , atque reſtituto 


x, fiet 1 4 * o; dividatur 1 — 4 x3 —x5 per 1—x —xx, 


quotiens erit 1 F * ＋ 2 * * A + 4, cujus termini ordinatim 


ſumpti ad intervalla bina, tres conficient ſummas, videlicet, 1 — x3, 
x + x+, 2 x x, que ſigillatim ſumptæ, erunt illæ Numeratores trium 


Fractionum, quibus ſi apponatur communis Denominator 1 — 4x3 —x5, 


„ p 
erunt tres Fractiones,. . ͤ—ͥ7Ä1ͥuö , — — 


ſummæ tres Terminorum omnium binis intervallis a ſe diſtantium, 
:ncipiendo reſpective a primo, ſecundo & tertio Termino; atque ea- 


dem methodo colligere licet ſummas terminorum ternis vel quaternis 


vel quinis intervallis a Je diſtantibus, five denominator fit quadrino- 


tüm . 


mium, vel multinomium quodcunque ex terminis finitis compo- 


Prop. III.] Si dividatur Unitas per Trinomium utcungque compoſi- 
bn ex datts 1, e, f, g, &. & indeterminata x; dico Terminum quem- 


vis Sertet ex bac diviſione reſultantis, afſienabilem fore. 


Sit Trinomium 1 — e x + f xx; tingexx -e F, ſint & h, 


'©s 6 a | Oo . . : . ; 
radices Æquationis; fit { + locus termini deſiderati, hoc eſt ex- 


primat i intervallum inter primum Terminum & Terminum quæſitum. 


bac Ar , B., et erit Terminus deſideratus Am!/-F Bp! x x/. 


ed ES 


Fodem modo fi dividatur Unitas per Quadrinomium x — e x 


R &; pone x 3 -e nN fg, ſintque Mm, Ds 75 | 


THY eg IR. © — 
racices ZEquationis, fac A — — B =—— ) 


m—pxXm—q _ p—mxp—q 


<> Eterit Terminus deſideratus Am! Bp! F Cq! x x, 
{ —=mWX — _ 5 


& lex eadem obtinet pro Multinomiis quibufcunque. 


S 


Problema 


35 


os 


t 


.Q E, QF, &c. ponatur Q = — RO OY On 


7 E O 3 AF 


endi & non finiendi erunt æquales. 


Problem in the = 

Problema I.] A & B quorum Dexteritates ſint in ratione data di- 
delicet ut a ad b; ea conditione ludant, ut quoties A ludum unum ws. 
rit, B tradat ipſi nummam unum: quoties vero B vicerit, A tradat 
0% nummum unum : & non prius ludo deſiſtant, quam eorum alter num. 
mos oinnes alterius lucratus fuerit; quærilur quantum probabile futurum 
fit ut certamen intra datum ludot um numerum x, vel expirante illo ny. 
mo, ſiniatur. | 3 „ 

Cajirs 1.] Sit numerus nummorum quos uterque Colluſorum 
habeat lit etiam 77 numerus par, ponaturque & ad & habere rationem 
æqualitatis. 5 . F 

Centro D, Intervallo DA = 1, deſcribatur Semicircumferenti: 
AM, que dividatur in tot partes æquales quot ſunt unitates in » ; 


tunc ex primo H, tertio K, quinto M, &c. & impari quoque diviſio- 


nis termino, demittantur ad diametrum perpendicula HB, K C, M D, 


HFH ET pau +: 


* 


AB * 


Aci api 


facto, erit probabilitas certaminis finiendi intra ludos non plures 


Ts : e — | DM N N 2 — 
quam x, ad provabilitatem non finiendi, ut 2 1 —Qad Q, 


accurate. 
HB H 


Coroll. 1.] Si ſumatur pro Q Terminus primus ———— neg- 


AB 


lectis cæteris, habebitur approximatio ſufficiens nifi forte ſit x nume- 
„%% oe: ns 
Exemp.] Sit n numerus nummorum quos uterque Colluſorum ha- 


beat S 10. Sit etiam x 276. Si ſumatur pro Q primus terminus 
& negligantur cæteri, invenietur probabilitas certaminis finiendi intra 
| Tudos non plures quam 76 ad probabilitarem non finiendi ut 50747 


ad 49235 ſi vero ſumantur pro Q termini duo priores neglectis cæte- 
Tis, invenietur ratio probabilitatum ut 50743 ad 49247. | 


Coroll. 2.] Invenire quotenis ludis, probabilitates certaminis fini- 


HB 


Solutio.] Ponatur pro Q Terminus unicus — „ fiatque 


AB 

22 — Qn Q. Et poſito » maximo numero, invenietur 

*. SO. 756 un proxime, aliquanto major quam à 1 7. > = 
| — 2 


eee e  ———— , Xe. donec ſinus omnes exhauriantur: quo 
AE HTI Api 5 


probabilitatem non finiendi, ut 2 


Doctrine of Chances. 


Caſus 2.] Sit ꝝ numerus impar, ponaturque a ad þ habere rationem 
æqualitatis. 


Centro G, intervallo G A deſcribatur ſemicircumferentia A MZ Rz.; 


quæ dividatur in tot partes æquales, quot ſunt unitates in n; tunc ex 
primo H, tertio K, quinto M, & impari quoque diviſionis termino, 
demittantur ad diametrum perpendicula HB, K C, MD, OE, QF, 
Sc. ex diametri extremitate A, primo ſcilicet arcui contermina, du- 
cantur ſubtenſæ A H, AK, AM, Sc. ad quas e Centro G ducan- 


dur perpendicula Ga, GB, Gy, Gd, Ge, &e. ponatur Q 


x 1 
3 
CK*\xGB DM*xGy EO FQ*xGs 
— —— Fc. quo facto. 
„% ĩ 


crit probabilitas certaminis finiendi intra ludos non plures quam æ&, ad 


n — QadQ accurate. 
5 > HB*xGa. 
Coroil.1.] Si ſumatur pro Q terminus primus ———— negleCtis 


AB 2 


2 


 £xempl.] Sit n numerus nummorum quos uterque Coliuſorum ha- 
beat = 45. Sit etiam x = 1519, Sumatur pro Q terminus primus 
neglectis ceteris, & invenietur probabilitas certaminis finiendi intra 
ludos non plures quam 1519 ad probabilitatem non finiendi, ut 499 59 
ad 50441, que proportio eſt vero proxima. 55 5 

Cproll. 2.] Invenire quotenis ludis probabilitates certaminis finiendi 
& non finiendi erunt æquales. . EY 


ceteris, habebitur approximatio ſufficiens. 


Solatio. Ponatur pro Q Terminus unicus — fiatque 
5 — 
AB 2 
X —3 | 
OS 


* & poſito » magno numero, invenietur 
x= 0.750 u proxime, aliquanto major quam 4 z x; contra quam 
lentiebat Clar. Monmorlius. Frm, EPS | 


— I Caſus 


A Problem in the Doctrine F Chances 
Cafus 3.) Poſitis cæteris ut in primo caſu, ſit a ad b ratio inzqua- 


4 ＋ þÞ a 7. ab 
litatis (vid. Fi 2 2.) Pone . = L, = d. —— 


TN ED a E a+} 


= #s, Fac, . — , n:: —, p:: —, 7: :— 
AB AC AD AE 
e 
1129 
JJ... 8 
Pone — —— —7 ——— 7 
8 2 ABL4 ee 27 AD 


. quo facto erit probabilitas ludi finiendi 255 ludos non plure- 


quam x, ad probabilitarem non duct, ut r L Q, ad 


2 LQ | 

oo 

Corll ] Si ſamarur pro Q Terminus primus ————— n 
ABT d 


6 cæteris, habebitur approximatio ſuffciens. 


Caſus 4.] Poſitis cæteris ut in ſecundo caſu, fit a ad 5 ratio inæ. 
qualitatis (vid. Fig. 3.) 


Pone quantitates . L, d, , n, 2 7 5, t, &c. ut in tertio caſu. 


BHxG a 1 | CKxGB ITM Gy oy 
Pone Q Mg — 8 
—_— 2 rAB+d 4 8 


Sc. quo facto erit probabilitas ludi finiendi intra ludos non plures 
— — . LQ, ad 


B H G a a | 
Coroll ] Si ſumatur pro Q Terminus unicusxäꝛ m2 neg- 


2rAB+d 


| 5 4 © | : | 8 . * 15 | 7 
quam x, ad probabilitatem non finiendi, ut x 7 


lectis ceteris habebitur approximatio ſufficiens. 


' Quemadmodum in Progreſſione Geometricd, T erminus quilibet ad prex x1- 
me precedentem habet rationem datam, ita ſunt alie Progreſſi ones que 


fic conſtitui — ut — ad libitum 7. er minis duobus Prims, Fer 
mini 3 


with its ſeveral Caſes 59 


Uo minus quilibet ſubſequens ad duos proxime pracedentes habeat ratio nes 
a dat as; Bujuſimodi eſt ſubjecta Ser ies, 
ä W 


i ＋ 3A ＋LY XX ＋ I/ 41K ＋ 99 * &, in qua 
C= DI ELIALL 
D = 2 Cx+1Bxx 

E =2 Dx+t1iCxx 
F=2Ex+1iDxx&c. 


Definitio] Quantitates autem Numerales 2 ＋ 1 ſimu! ſumptas fubque 
propriis ſignis connexas appellare licet Indicem Relations. 
© FEodem modo conſtitui poſſunt ſeries alia in quibus aſſumptis ad libi- 
tum Terminis tribus primis, Terminus quilibet ſubſequens ad tres proxi- 
me precedentes habeat rationes datas; hujus generis eft ſubjefia Se- 
ies. 


ITZ x＋ ZN T 10 ＋34* * 97 x 5 &c. in qua 

D= 3 Cri BurtgAL = 

E=3Dx—2 Cxx+;Bx? 
 F=3Ex—2Dxx+5Cx3? &c. 


 Quantitates autem Numerales 3 — 2 + 5 ſimul ſumpte ſubque pro- 
priis ſignis counex@, componunt Indicem Relations. EE 

Sunt alie ſeries in quibus Relatio fit ad quatuor, vel ad quinque, 
vel ad ſex Terminos præcedentes, &c. 6's Tt, 

Definitio.] Series autem omnes hujus generis recurrentes appellare 
licebit, propter Relationem Terminorum perpetuo recurrentem. 

Problema II.] In ſeriebus recurrentibus, ex datis Terminis duobus pri- 
mis, fi relatio fiat ad duos præcedentes; vel datis Terminis tribus pri- 
mis fiat ad tres præcedentes, &c. dato etiam indice relationis, invenire 
Jummam Terminorum quotlibet quorum numerus datus ſit. > 
Problema ſolvitur in Tractatu noſtro qui inſcribitur, The Do&rine 
JJ ⁵⁵ on os at, N OT 

Problema III.] Afumptis ad libitum ſeriebus quotcunque recurren- 
ibu; Terminiſque, iiſdem intervallis a principio ſerierum diftantibus, in 
ſe invicem nultiplicatis, invenire ſummam ſeriei ex hac multiplicatione 
reſultantis. _ 5 FJ £ 

| Inveſtigatio.] I* Proponantur ſeries duæ, firque mz + x Index Rela- 
tons in prima ſerie, atque p +9 Index Relationis in ſecunda, ex 
primo Indice 1 + A, formetur Zquatio xx— mx — n= 0, ex ſe- 
cundo Indice p+ 4, formetur —— 5-7 —q =o, pone 


e . 


Fig. 4. 


5 + Gag; 5 —_ 
— — — — wel . 
on 4 - —— — — — — — — 
— ß — IR — — — . = BD; — > 74 
. - . — J 
a — 


4A Demonſtration of the eleventh Propoſition 

*. Atque ope trium iſtarum Æquationum, expungantur x & y, 

& orietur Aquatio z —m p23 — n 72 2 — mn b neun , 
1 885 —npp 


q = 0« 


in qua deleto primo termino 2 *, mutatis ſignis omnibus, atque po- 
_ tito 2=1, obtinebttur Index Relationis, quo obtento, ſeries reſu]- 
tans facile ſummabitur. 1 25 5 
lle Eodem modo procedere licet, {i dentur ſeries tres vel quatuor 
&c. recurrentes. EET el 


A Demonſtra- VI. This Propoſition conſiſts of two Parts: The firſt is as fol. 
tion f the i iib Jows, © 5 | 5 


ny Firſt PaRxr. ] Let there be any Curve A DI, whoſe Abſciſſe A B 


Newton's {ball be denoted by z, and its Ordinate BD by y; which may be 


Pradraturesby related in any manner to the Abſciſſe. And calling this the firſt 
Mr. B. Robins. Curve, let other Curves AE K, AFL, AGM, A HN, c. be 
Leh 5. formed to the common Abſciſſe A B, or 2, by making the Ordi- 
of the firſt divided by Unity; the Ordinate B F of the third equal 
to the Area A BE of the ſecond divided by Unity; the Ordinate 
B G of the fourth equal to the Area AB F of the third divided by 
Unity; and ſo on continually, @ 


Suppoſe now, that other Curves AOS, APT, AQV, ARW, 
be deſcribed to the ſame common Abſciſſe AB or Z; in which 
Curves the Ordinate B O of the Curve A OS ſhall be equal to z "I; 


the Ordinate BP of the Curve AP T equal z y, the Ordinate 


B Q of the Curve AQ V equal to z 3 y, the Ordinate B R of the 
Curve AR W equal toz , c. And let the whole Area AC] 
be denoted by A, the Area ACS by B, the Area ACT by C. 
the Area ACV by D, the Area ACW by E, Sc. Then the 
Series of Curves ADI, AE K, AFL, AGM, AHN are thus 

meaſured: 3 5 5 

The Area of the firſt Curve A DI is = A 
of the ſecond A E K is = x AB 
: 5 „ EZ A223 C 
= of the third AFL @ ELEC 


2 


OE on do e 
—— of the fourth A GM * ; 


| 5 : 2*A—4 2 B62? C—4sgD-+E 
— of the fifth AHN = — — — 


24 


and ſo on perpetually. Treg 


nate BE of the ſecond Curve always equal to the Area ABD = 


in Sir Iſaac Newton's Quadratures. 

Here in all the Curves following the firſt, the Index of the higheſt 
Power of 2 is always the Number which expreſles the, Diſtance of 
the Curve from the firſt, and af cerwards decreaſes regularly by Uni- 
ty; the firſt Term 1s multiplied into A, the ſecond into B, the 
third into C, the fourth into D, arid ſo on the Coefficients are che 
ſame as in a Binomial raiſed to the higheſt Power of z, and the Di- 
viſor is ſo many Terms of this Progreſſion 1x2 X ZxX4x5Xx06 Cc. 
as is expreſs'd by a Number equal to the higheſt Index of 2. 
Otherwiſe ſuppoſing x to repreſent the Diſtance of the Curve to 
be meaſured from the firſt ; then the Area fought will be found by 


extending 2 — 11" into a Series, and multiplying the firſt Term by 
A, the ſecond by B, the third by C, the fourth by D, Sc. and di- 


viding the whole by » x » — 1 x » — 2 &c. continued to Unity. 
Second ParxT.] Suppoling the firſt, ſecond, third, c. Curves to 
be the ſame as before: Let ? denote the whole Abſcifle AC, and 
put x for BC: then deſcribe the Curves C X A, C A, CZ A, 
CT A, where B X ſhall be equal to xy, BY=x? , BZ =x3-y, 
Br =x+y, &c. This being done, and in the Series of Curves 
CID A, CX A, C A, CE A, FA, C. the trit Area ClDA 
being put equal to P, the ſecond C X A equal to Q, the third 
CT ASR, the fourth CZ A 8, the fifth CTA == T, Sc. the 
whole Areas of the aforeſaid Series of Curves are alſo determin'd 
as follows. e = . 


The rt AI CP 
The ſccond A K C Q. 
The third AL CSA K 
The fourth AMC =S 
=— I. 


Here the Areas P, Q, R, 8, T are divided by Numbers 
produced by multiplying as many Terms of this Series 
IX2X 3 X:4 X 5 Sc. together, as in the former Caſe. 
Demonſtration of the 1ſt Part.] Let the Area ABD be denoted 
by a, the Area AB O by b, ABP by c, AB Q bv d, and ABK 
by e. Then it is evident, that 2 1 . 


The Fluxion of the Area A B Dis Xx BD =25=6 


The luxion of the Area AB O is = 2 x B O= 2 * 7 . 
The Fluxion of the Area A B Pis=zxB P z* y=r 
as | — ſO) 


Hence 


A Demonſtration of the eleventh Propoſition 


Hence 


2 K a is 48251 FRY 
'2® xais (ST Aar 
2X2 is (=22 155 2 2 


Or generally 
x x * 2 2 EO x þ = 2 x c N 1 4, &c. 
Now as 2 x AB D or 2 * à is Fluxion of ABE, if you add, 


to the firſt Part, 2 * a(= Z2 ul and its — b, to the other Part, 
it follows, that 


. . % 
o 


8 e | 
+ zXxa -” 


And taking the Fluents = 9 
zxa= ABE +b, or ABE = zxa—b; and whenzor AB | 


becomes = AC, then AB E becomes AC K, and 4 and ô be- 
come A and B; therefore ACK is = z „ Ai 


Again, The Ordinate BF of the next Curve is equal to ABE, 
which has been 2 955 equal to X x 4 — b. Conſequently the 


Fluxion CADF 6 = ane—tdr mt if you wild tothe fl 
kus of this Equation, $42 x3 —3b (= 428 £3 £21 


5 ; 2 £2 5) and its Equal — 2 0 to the other, it follows, that 


eres abr“ 
＋ 224 — 26 | | 


And taking the Fluents SO : 
4 * 4-4 b Af 1c; or by tranſpoſing 


EO S le, 
ABF =: —— or ſuppoſing 2 equal to AC, 


2 


in Sir Iſaac Newton's Quadratures. 
22 Am 2 · B + c 
ACLE— 


2 


The Ordinate BG is equal to ABE, which has been proved 


2 a2 zbþ+c 


equal to ——: T herefore the F luxion of ABG is equal 
2 
22 q—222bj=2c 5 | 5 5 i” 8 : . 
to — N And adding 5 1.1 4a — 4 14155 + 1 T C 


e! M 22 g) on one fide, and 


its Equal; 4 on the other, it wil be 


4 2 -e, e- 430 ＋4 
Iz | 


And quay the Fluents 
22 42 — 22 ˙¹ bF42c= ABG+} 7 45 and aſpoling 


Va=g 2 — 5 


ABG = = — — 8 or ſuppoling z equal to AC; 


6 


Ip Aga B+3eC—D 
then ACM = - : 


6. 
In the ſame Manner the Fluxion of ABH is equal to 


- 


1 1 8 and adding on one nde 


ns + b + + 4 * E—4 z d, and its Equal - — e On the 
other, it becomes | 


IE — 9 


And 


—— — —— 
+ Wo, 


7 
— 
8 5 — 


— 2 6 — CT Tm», 
- — — 


— — 


— . . ———ů— 
„ 

— 1 — ak — = 

—— _ 

; Cor nr Ear = rs; VI: - A _ 1 


— . 
— 1 

— — — —— —— r 

— — — — 2 

. EN. CORR OD 


— 2 — 
> — 
— 


. 


* 
i 
7 
; 
: 
* 
| 


that is, =?" x—a—n/x—b-F ax 


4 Demonſtration of the eleventh Propoſition 


And taking the Fluents 


14 2 14 — 3 23 n —3 24 = AB H 5 1 e: therefore 
| z2*a—423þb +62? c—4zd+e 
ABH=——— 6 
24 


Or ACN =z*A—4z3B +622 C — 4A r＋ DE, ſuppoſing z 


equal to AC. In like manner you may proceed to meaſure any of 
theſe Curves: and you will always find their Value the ſame as i; 


| expreſſed in the Propoſition. | 


The 2d Part demonſtrated.] Suppoſe any Curve whoſe Diſtance from 


the firſt is denoted by 2; then the Curve whoſe Abſciſſe is BC or 


— _ — 


*z and its Ordinate x” y divided by 7 x 1—1 * 1-2 X 1—3 &c. con- 
tinu'd to Unity will be equal to it, when æ is equal to A C or 7. 


It is evident, that when the Areas ABD, AB O, ABP, ABQ, 
AB R, Sc. decreaſe, the Areas BCI D, B CSO, BCT P, BCV , 
BC W R increaſe reſpectively; and conſequently the Decrements 
of the Areas ABD, ABO, AB P, Cc. or their Fluxions with a 


negative Sign, are the Increments or Fluxions of the Areas BCI, 


BCSO, BCT P, &c. that is, calling the Area B CID, a; the 
Area B CSO, g; the AreaBCTP, y; BC VON; BCWR, 


then a =— a, Þ=—b, y=—c, = d. e=—e. 
Now the Fluxion of the Curve, whoſe Abſciſſe is =, or BC, 


and its Ordinate S* "y is x X y; that is, equal to x ) x7— A:; 
& being = 2; or ſince the Increment of x, or x is equal to 


the Decrement of x, or — z, the Fluxion of the ſame Curve s 


equal to —z y * A =- y in 


— 


nxt A ＋AHX— XZ, &c. 


2 


1—1 . 


=—7" ay tut 225 — * K 


2 


. 1 


2 


or 


33 222 55 & c. 


* ** * * * "Ie 
* 


in Sir Tac Newton's Quadratures. 


or 2 α = iB ＋ 44, &c. and taking the Fluents, 


2 
5 tue Area of the Curve, whoſe Abſciſſe is x, or B C, and Ordinate 


x"y, is equal to * - 4 = IEA; — 1 y, &c. But when 


K is equal to AC, then a, B, y, &c. will be equal to A, B, C. 
Kc. as is very evident; conſequently the Area of the Curve whoſe 
Abſciſſe is x, and Ordinate x9, When x is A C, is * A — 1 11 


1—1 „ 
* 1 C &c. that is, equal to if“ thrown into « 


＋ * * 


Series, and the firſt Term multiplied by A, the ſecond by B, the 


third by C, Sc. But 7—11* thrown into a Series, and the firſt Term 
multiplied by A, the ſecond by B, the third by C, Sc. and then 


the whole divided by n x #—1 x #—2, &c, continued to Unity, is 
equal to the Area of the Curve, whoſe Place in the Series is denoted 
by a: Therefore the Area of the Curve, whoſe Abſciſſe is equal to 
x, and its Ordinate to x” y, taken when x is equal to A C, and di- 


vided by * = XR #—2 x #—3, Sc. continued to Unity, is equal 
to the Area of a Curve whoſe Place in the Series is denoted by 
„„ that is, Q, which is the Area of a Curve, whoſe Abſciſſe is x, 
and Ordinate xy taken when x is = AC, is equal to the ſecond 
Curve AKC; 3 R, which is the Area of the Abſciſſe x, and 
Ordinate x * y, taken in the ſame manner, is equal to the third 
Curve ALC; 45S, which is a like Area to x and x3 5, is equal 
to the fourth Curve AMC; AT, the Area to x and x * y, x be- 
ing equal to AC, is equal to the fifth Curve ANC; and ſo on 
perpetually Q. E. D. „ LIE „ 5 


VII.] Ineunte Anno 1707, incidi in Methodum qui, ZEquatione dati O7 ge Sage, 


hujus formæ. of an Angle 


5 8 | | by Mr. Abr. de 
Roy Fo. an—9 ER gt” ) Co.  R. 
15 ＋ —— A) T B) + ——— Cy” &c. 4, N*374 9.228. 
3 5 6* 7 | 
Vel iſtius, 
Vor. VI, * 3 


HH —T © 7 —9 > 1 — 25 | 
N Ee ; 79 Lo —Cy? &e. 243 


Vel . 
14 


1er 


IEA 9-2 FT——25l—-— 
A5 + 53 

2 . „ 7 
ubi quantitates A, B, C, &c: repræſentant Coefficientes Termino- 
rum Præcedentium, Radices TTY ad hunc modum. 


Foro a * a a +1 1=v in primo caſu, 


43 aIEt =vin ſecundo. 


T. 
„ 2 
Erit yy - v — in primo caſu. 
in e thor 5 
2 1 
1 
1 "Mm 
y=—Y v + —— in ſecundo, 
N 5 8 
525 


Solutiones autem iſtæ inſertæ fuerunt | in Philoſ. Tran. Num. 309, 
pro Fan. Feb. Mort. ejuſdem anni. 

Jam quibus perſpectum erit quo 8 F ormulæ iſtæ inventar 
fuerint, his procul dubio \Paveidar aditus ad demonſtrationem ſequen. 
tis Theorematis. 

1 Sit x Sinus Verſus FORO e 
> : Sinus Verſus Arcus alterius. | 
e 9 Radius Circuli. 5 


Sitque Ade prior ad poſteriorem ut 1 ad u, Tunc, aſtumptis U. 
nis E.quationibus * cOgnatas e licet, 


2 14 nu 
12412 + 2 2 — 22 
| 1 == A z+22=— SF» 


Expunctoque 2, orietur Fquario qua Relatio inter x & . 


kerminatur. 
Coroll. 1. ] Si Arcus poſterior ſit neee Aquarior!-* 


erunt 
1 * 2 


„ide Anori: doctiſfimi Miſcellanea Analytica, nuper in Lucem edita, a Pag. 1? 


— 


N 1716 ; ; : 1 4 1 


| I—22 FF AL=—2%%, 


E e quibus fi expungatur ⁊, orietur Æquatio qua determin antur Sinus 
þ Verſi Arcuum qui ſint ad Semicircumferentiam, ſemel, ter, quin- 

quies, &c. ſumptam, ut aden. e 1 Dae 
Coroll. 2.] Si Arcus poſterior ſit Circumferentia, Aquationes 


erunt 
” 


W | | 
 1—22+F2T=—2 2x3 


e quibus ſi expungatur z, orietur ZEquatio qui determinantur Sinus 
Verſi Arcuum qui ſint ad Circumferentiam, ſemel, bis, ter, qua- 
ter, &c. ſumptam, ut 1 ad . Rs OP EI Eo” 

Coroll. 3.] Si Arcus poſterior ſit 60 Graduum, gquationes 
erunt 5 5 „ 


— — — 


I 
* 8 


„ 2 1 5 
1-2 ＋ 2 2 o 
1 — 22 ＋22—2 2 Ax; 


1 
0 
" 1 90 
TF:8 
Joo 
{ 
: 


e quibus ſi expungatur x, orietur Æquatio 3 determinantur Sinus 
| Verſi Arcuum qui fint ad Arcum 60 Graduum, 
5 „ %%» 194 23 he . 
per 2 "5. Tee. c multiplicatum 
Pf a So 
ut 1 ad . 8 Gn 5 
Si Arcus poſterior ſit 120 Graduum, Xquationes erunt 
5 | 
. 
I — 22 -Z Z= —2 Z Üx; Y — 
quibus ſi expungatur z, orietur Æquatio qua determinantur Sinus 
Verſi Arcuum qui ſint ad Arcum 120 Graduum 
| -T I» 45 Ty 10, 13 © pigs © . 
er J „ &c. & multiplicatum 
P. 22, 5, 8, Hy 1 * plic tum 
ut 1 ad . | | 7 | | T1 4 ; | 
= FUL Def. ol Hores Geomel ricos generatin appello quaſlibet fi - A Collection of 
KF S&vras curva quadam per aliquot foliorum, ſeſe ab uno centro ex- Ce, 
pandentium, 


YG perimetrum recurrente circumſcriptas, quales. exhibent 3 
; 5 5, 6, 7, 8, 93 quos quidem flores, pro numeto foliorum, bi- N»473 7.355. 
5 - ritolios, tetrafolios, pentafolios, hexatolios, &c; licebit nun- 
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_ Def. II.] Cùm porro innumeris modis ejuſmodi flores generari 
poſſint, eam geneſim hic ſpeciatim conſideramus, quæ per ramos a 
centro floris prodeuntes, æquales verò ſinubus angulorum, iis an- 
gulis, quos cum data poſitione linea rami comprehendunt, in data 
aliqua ratione proportionalium, procedit: cujuſmodi curvas Rho- 
doneas dudum appellavimus, eamque proportionem Rhodoneæ cuili- 
bet propriam dicimus. | enn 

De,. III.] KhoY%neam ſimplicem appellamus, que una circulation 
perficitur, dupiicem quæ duplici, triplicem que triplici, & ſic deinceps 


pro numero circulationum. ER | 

Itaque ad Rhodonearum deſcriptionem aſſumpto quolibet circulo, 
cujus centrum C, & ducto ubilibet radio C D ad radium poſitione 2 
datum C A utcunque inclinato, fit. angulus A C D ad angulum 
ACG (five arcus AD ad arcum AG) in data ratiore a ud 5, 
ductoque ſinu GH, fiat CI zqualis G H; eric pun&tum I ad Rho- 


doneam ſupra definitam. 


Ejuſmodi Rhodonearum proprietates præcipuas enucleabimus, 
nec non ſpatia, & perimetros breviter dimetiemur ſequentibus pro- 


poſitionibus. . 
Prop. I.] Si fuerit arcus E A ad quadrantem A F (jive angulu, 


#28.-10; £4. 


E CA ad redtum) ut a ad b, erit E C unus e maximis ramis Rh- 


donec, ſive erit E apex unius en ejus foliis... - 


Nam ex deſcriptione patet, , ponendum eſſe ramum CE æqualem 
F C finui quadrantis A F, qui omnium ſinuum eſt maximus. 
Prop. II.] Quodlibet folium Rhodoneæ circa axem C binc ind? 
equali, uniformi, & ſimili expanſione ſpargitur. os 
Factis enim hinc inde æqualibus angulis ECM, E CD, ob ar- 
cus æquales interceptos EM, ED, ſi fuerit arcus A M ad AN, 
ut AE ad A F, ut AD ad A G, nempe in data rattone à ad , 
etiam reſidua E M, FN, itemque ED, FG in cadem ratione e- 


runt, adeoque cum antecedentia EM, ED æqualia fint, etiam, 


conſequentia FN, F G invicem æquabuntur, uti & reſidua ad qua- 


drantes N K, G A, quorum finubus cùm æquari debcant ram! 


Rhodoneæ CL, CI, & ipſi æquales erunt; quare ab axe C E hn | 
inde æquali, & uniformi expanſione ſpargitur quodlibec folium 
Rhodoneæ. Quod erat, ce. VF . 

Coroll. 1.] Ob æquales arcus EM, E D fit A E medius Arith- 
meticus inter A M, A D, qui intercipiunt æquales ramos Rhodonez; 
ideoque horum ſumma illius duplum adæquat, five æquatur tos 


AEP arcui ſectoris circumſcribentis unum Rhodoneæ folium. 


Coroll. 2.] Hinc etiam arcus M P zquatur ADP. 
Coroll. 3.] Et eorundem arcuum A M, A D ſumma ad ſemipe. 


ripheriam A NK eſt in data ratione à ad ö, quam habet A E ad 


quadrantem AF. TELE 5 
Coroll. 4.] Et ſector APC Rhodoneæ circumſcriptus, eſt ad 
ſemicirculum in eadem data ratione 4 ad b, quam habet * 


Flowers. = 
A P, five ſumma duorum A M, A D ad ſemiperipheriam ANK. 
Prop. III.] Numerus foliorum, quibus integra Rhoaonea ſimplex 
compingitur, eſt ad unitatem, ut 2 b ad a. 1 | 
Tot enim folia emergunt ex hac deſcriptione, quot ſectores uni- 
cuique folio circumſcripti, intra circulum diſponi poſſunt; ſed qui- 
ibet ſector eſt ad ſemicirculum, ex Coroll. 3. Præced. ut a ad b, 
adeoque ad circulum ut 4 ad 2 5, quare numerus foliorum in una 
circulatione eſt ad unitatem ut 2 % ad a. Quod erat, &c. . 
Coroll. 1.] Hinc Rhodoneam ſimplicem deſcribere poſſumus, que 
datum foliorum numerum n, puta ſex, complectatur, {1 nempe 


ouomodo erit 2 bad a, ut m ad 1 (in propoſito ut 6 ad 1) adeoque 


rodibit datus foliorum numerus . 


Coroll. 2] Sed & Rhodoneam duplicem, triplicem, quadruplicem, 


&c. cadem arte componemus, dato foliorum numero in fe recur- 


In 


rentem, fi nimirum pro Rhodonea duplici ſumatur ratio 1 ad —, 


4 


exiſtente dato numero m impari, alias prodiret Rhodonea ſimplex 
| ſubduplo foliorum numero, que in ſecunda circulatione ſibimet ſu- 


perponeretur, per cadem foliorum veſtigia recurrens. Pro Rhodo 


. Fn Ren pr ot 
na triplici ratio 1 ad —, dummodo numerus 7 non fit per 3 di— 
v.ſibilis, alias iterum ſimplex Rhodonea prodiret ſubtriplo foliorum 
numero contenta. Similiter pro quadruplici Rhodonea ratio 1 ad 
Il 


— Inferviet, qummodo numerus n fit impar, alias Rhodonea ſimplex, 


aut duplex, ut antea oriretur; oportet enim in prima circulatione 


rcpcttu Rhodoneꝶ duplicis haberi integrum aliquem foliorum nu- 
merum cum + alterius fol, reſpectu triplicis cum 4, vel 2 folii, 
clpectu quadruplicis cum 4, vel ; alterius folii atque ita parifor- 
miter in allis. Bs „%% + 0h | 

Prop. IV.] Si ratio a ad b non fit numeris effabilis, ſed arcus 
DA, GA n encommenſurabiles, innumera folia ſibimet per infinitas 
cincilationes advoluta circumponentur. TOO ar IQEL 


_ Quzliber enim circulatio, præter certum foliorum integrorum nu- 


mum, partem folii ſuo tori incommenſurabilem comprehendet, 


nec 


<3 
1 
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nec unquam ad idem punctum deſcriptio revertetur, aded ut qua- 
tio cquſmodi curve infinitorum fir graduum. Vid. Fig. 8. 

PRs V.] At fi ratio à ad 5h fuerit dupla, prodibit Rhodonea uni- 
olia, N 
Nam ex Prop. 4. multitudo foliorum eſt ad unitatem ut 2 þ ad 
2; fed in hoc caſu @ eſt 2, & þ eſt 1, quare multitudo foliorum 
eſt ad unitatem ut 2 ad 2, ſive ut 1 ad 1; adeoque nnmerus fo. 
liorum eſt unitas. Et ſane arcus E A, qui fit ad quadrantem A 
ut a ad b, nempe in ratione dupla, eſt ſemiperipheria, adeoque fe- 
micirculus eſt ſector AF E circumſcriptus ſemifolio, cujus axis EC 
ex Prop. I. ideoque integro folio circulus integer circumſcribitur. 

Coroll. 1.] Facilis eſt hujuſmodi Rhodoneæ unifoliæ deſcriptio, 


| ſi ſuper radio E C deſcribatur ſemicirculus, & ducta chorda ESD 


in radio CD ponatur CI æqualis intervallo CS; nam cum CS (tr 


 finus anguli CES ad radium CE computatus, ejuſque anguli du- 


plus fit A CD, erit ramus CI ad Rhodoneam rationis duplz, juxta 
geneſim præmiſſam. : OP Ts CO THT oe er. - 


Coroll. 2.] Unde etiam, ſi centro C, quolibet intervallo C'S, in 
dito ſemicirculo arcus P S deſcribatur, & tantundem extendatur 
in I, ut ſint arcus PS, SI æquales, erit punctum I ad Rhodo- 
neam; quippe CS perpendicularis chordæ E D bifariam ſecat in 


præcedenti deſcriptione angulum E CD; cumque fit CM æqualis 


unte, qui continuatus in P remanet bifariam ſectus in S. 


CS, punctum I eſt in arcu circulari, centro C per I, & S tranſe- 


Coroll. 3.] Et hinc patet, hanc Rhodoneam duplam eſſe circuli 


ſuper diametro E C deſcripti, ob quoſlibet arcus 18 P duplos ip- 


ſorum S P, indeque dimidiam circumſcripti circuli, cujus diameter 


E A; id, quod conſonat infra generaliter demonſtrandis Prop. S. 


g. 12. 


Prop. VI.] Ui ratio a ad b eft equalitatis, efficitur Rhodonea bi- 
folia, que nibil aliud eſt, quam duplex circulus ſubduple diametri add 
diametrum circuli, qui Rhodoneæ circumſcribitur. 

Nam ratio 2 b ad &@ erit ratio N ergo ex Prop. quarta mul- 
titudo foliorum dupla erit unitatis: & ſane deſcripto circa radium 
F C, velut diametrum, ſemicirculo, quoniam ramus Rhodoneæ C! 
debet in hoc caſu æquari ſinui ipſiuſmet arcus A D, utique punctum 


T ad peripheriam dicti ſemicirculi pertinget, adeoque duplex circu- 


lus, circa radios FC, CV, velut diametros, deſcriptus, erit locus 
ralium ramorum, id eſt, Rhodoneam ipſam bifoliam conſtituet. 
Coroll. 1.] Etiam hic conſtat Rhodoneam bifoliam dimidiam elſe 
circuli circumſcripti, atque adeo æqualem unifoliæ Rhodoneæ præ- 
cedentis propoſitionis. 25 * e 


Prop. VII.] Quodiibet folium Rhodone @ eſt ad quadrantem circulareii 


ut a ad b. 


F. 13, 14+ 


Ductis enim radiis infinite proximis CID, Cid, & ductis ſinu- 
bus G H, g + correfpondentibus, nempe æquantibus ramos 1ntercep- 


tos CI, C2, deſcriptoque concentrico arcu IR, patet fore elemen. 
85 3 ; _ SES * 


Flowers. 


tum CI i ſemifolii Rhodoneæ ad elementum G H bg quadrantis, 
ut ; arcus I R ad H, eo quod baſes Ci, gh trianguli elementaris 
Cil, & rectanguli elementaris gþ H zquentur, ergo duplum 
ipſius CI ad GH bg eſt uc integra Rad H, nempe in ra— 


tione compoſita ex RI ad Dad, & Dd ad Gg, & Ggad Hb; fed 8 


quia Gg ad H þ (ex theoria infinite parvorum) eſt ut radius Cg ad 
ſinum g h, nempe ut CD ad CI, vel Dd ad RI, ratio Gg ad EI 
clidit æqualem fibi reciprocam RI ad D d]; quare ſupereſt, ut ra- 
tio RI ad Hb eadem fit, que Dd ad Gg; led hæc eadem eſt 


que a ad h, cum in tali ratione ſint, tam A Dad A G, quam Ad 
ad A g, adeoque & reſidua eandem rationem ſervent; ergo RI ad 


I, five duplum elementare ſpatium C Ii ad elementum quadrantis 


6H g, eſt in dicta ratione a ad h, & hoc ſemper; igitur duplum 


ſemifolii CIE, nempe integrum folium Rhodoneæ, eſt ad quadran- 
tem, ut a ad 5; Quod erat, Sc. bo | 


Coroll. 1.] Hinc ſemifolium CI E ad quadrantem eſt ut 3 a ad 


b, (five ut a ad 2 5. 


circuli Ag h eſt in eadem ratione à ad 2 b. 3 Y 
Prop. VIII.] Puodlibet folium Rhodonee medietas eſt ſeckoris cin 


cularis ſbi circumſcripti, & integra Rhodonea ſimplex medietas circuli, 


duplex duorum, triplex trium circulorum, &c. 5 


Nam ex prac. quodlibet folium eſt ad quadrantem ut a ad 5, i- 


d.oque ad ſemicirculum ut a ad 25 ſed ex Coroll. 4. Prop. 2. ſemi- 
circulus ad ſectorem folio circumſcriptum eſt ur ad 4; ergo ex 
quo perturbatè quodlibet folium eſt ad circumſcriptum ſectorem, 


ut ad 20, ſcilicet in ratione ſubdupla; quare & omnia folia Rho- 


done ad omnes circumſcriptos ſectorcs, id eſt Rhodonea ſimplex 
ach circulum, duplex ad duos circulos, triplex ad tres, &c. in cadem 


ſubdupla ratione erit. 


Aliter. Numerus foliorum ex Prop. 3, eſt ad unitatem, ideoque 


Rhodonea ipſa ad unum folium (6 eſt ſimplex) ut 2 bada;z ted 
lollum eſt ad quadrantem circuli, ex prac. ut a ad þ, ergo Rho— 
donca ſimplex eſt ad quadrantem circuli ut 2 þ ad , ſcilicet in ra- 
ne dupla; quare ſimplex Rhodonea æquatur ſemicirculo. Similis 


ceurſus Rhodoneis duplicibus, & triplicibus applicari poteſt; nam 


w illis numerus foliorum eſt ad unitatem ut 4 h ad a, in his vecd 
ut 0b ad a, &c. „ „ 
Coroll. 1.] Quælibet Rhodonea ſimplex cuilibet ſimplici Rho— 
oncæ eidem circulo inſcript mqualis eſt, quocunque foliorum nu- 
o conſtet, ſemper enim æqualis eſt ſpatio ejuſdem ſemicirculi. 
Coroll. 2.] Item quælibet Rhodonea duplex cuilibet duplici, & 
vlibet triplex cuivis triplici æqualis eſt, ob eandem rationem; 
(j\1!1ppe illa ſpecies eſt ſemper circulo æqualis, hac ſeſquic irculo ; 
& fic de als. Oportet autem in duplici, aut triplici Rtodonea 


{ Qi1}- 


Coroll. 2.] Item ſegmentum Rhodoneæ C1i ad ſemiſegmentum 


71 


72 


. Geometrical © 
computare ſpatia foliorum, quæ ſibi ſuperponuntur, tanquam di. 
ſtincta eſſent. | 5 

Prop. IX.] Bifariam ſecto angulo E C A, guem axis folii Rhodones 
cum tangente © A_continet, per rellam C D, & ramo C1 deſcripto 


area circulari IS T, erit lunula T E] quadrabilis, nempe ad qua- 


73. 


TOY 


dratum radi, ut a ad 4 b. 5 

Cam fit enim quadrans FA ad A E, ut A G ad AD, qui eſt 
plus A E ſemiſſis, erit A & medietas quadrantis, ergo quadratum 
radii C G, vel CD, duplum eſt quadrati ſinus G H, five rami CI. 


ideoque ſector S CI ad ſectorem E CD ſimilem, ut 1 ad 2; ſe&rr 
vero F. CD ad FCG eſt ut a ad 5; hecerim eſt ratio arcuun; 


E. D, GF, ut eadem eſt integrorum E A, FA, & ablatorum 
AD, AG; ergo ex æquo ſector S CI ad ſectorem F C G erit ut 


a ad 2b, nempe ut ſemifolium CI E ad quadrantem F G A C, vel 


ut ſegmentum Rhodonez CI ad ſegmentum A G HF, vel ut reſiduum 


CEIC ad reſiduum FG HC, quare etiam reliquum ſemifolii S E! 


eſt ad reliquum triangulum C H G, aut tota lunula ad quadratur 


CHGP, in eadem ratione à ad 2b, & ad quadratum radii CG. 
quod prædicti quadrati eſt duplum, erit ut a ad 4 b. Quod erat, &c. 

Coroll. 1.] Cùm numerus foliorum Rhodoneæ ſimplicis fit a 
unitatem 3 adeoque etiam ſumma omnium Junularum, quas integra 
peripheria radio C T deſcripta abſcindit, ad unam lunulam T El. 
ut 26 ad a; ipſa vero Junula ad quadratum radii ut à ad 4 5, pate 
eſſe ſummam dictarum lunularum ad quadratum radi ut 2 þ ad 4. 
nempe ſubduplam; hoc eſt ſummam talium lunularum æquare qua- 
dratum ipſum G H C P ͤquadranti inſcriptum. : 
Co roll. 2.] Unde ſumma lunularum, ex una Rhodonea per dic- 
tam peripheriam abſciſſarum, æquatur ſummæ lunularum ex quali- 


bet alia Rhodonea, quotcunque foliorum fuerit, eidem circulo in- 


ſcripta ſimiliter determinatarum. 


Coroll. 3.] Chm qjuſdem ſectoris ECA medietas fit tam ſemifo- 


lium EI C, quam ſector E CD, vel E DA, nec non ſector CSV, 
fiunt ſegmentum CI æquale trilineo E 1D, & ſemilunula E ST tri 


linco C1V zaualis, quod propterea erit pariter quadrabile, utpote 


ad triangulum CG HF in data ratione a ad 2 5. 


J Co roll. 4.) Et ſumma horum trilineorum in qualibet Rhodone: 


pariter ejuſdem exit quantitatis, utpote ſummæ Junularum ejuldem, 


vel cujuſcunque alterius Rhodonez ſimplicis exdem circulo inſcriptæ 


Fig. 16. 


Fig. 175 LS. 


ſemper æqualis. — 5 
Coroll. g.] Adeoque ft illa triangularia foliorum Rhodonez inter. 
ſtitia pro foliis computentur, flos inde totidem foliorum perfect 
quadrabilis exurget, ut in Hg. 16. 3 
Prop. X. Ad quodlibet Rhodoneæ punctum 1 tangentem ducere. 
Factum jam ſit; ductaque ramo I C perpendicularis C M, co 
veniat cum tangente IM in M; & radio CI arcus I R infinite pat. 
| | | e vus 
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aas deſcribatur uſque ad alium ramum Ci infinite proximum, ſint- 
aue ramis CI, Ci æquales ſinus G H, gb, & circuli tangens G L 
occurrat diametro in L. Frit ergo I C ad CM ut iR ad RI, 
nempe in ratione compoſita ex i R, ſeu g O, ad OG (hoceſt g %, 
oel i c, ad „L) & OG, five Hb, ad RI (quæ ex Prop. 7. eſt 
eadem rationi þ ad a) quare i C ad CM erit in ratione compoſita 
ex i C ad L, & ex h ad a; ed eadem ratio i Cad CM com- 
ponitur quoque ex 1 Cad hL, & H Lad CM ; ergo oportet ra- 
tionem Y L, five HL, ad CM eſle datam, ſcilicet eam, que b ad 
a, ideoque ſi fiat, ut ad a, ita ſubtangens circuli H Lad CM ra- 
mo CI perpendicularem, juncta M I erit tangens Rhodoneæ in 
puncto 1; Quod erat faciendum. . 5 
Coroll. 1.] Si fiat a ad 6, ita CH ad C N ramo perpendicula- 
rem, juncta NI erit curve Rhodonez normalis; nam quia HL 
ad CM eſt ut b ad a, & CH ad CN ut aadb, rt HL ad 
7 M ut reciproce CN ad CH ; & 1deo rectangulum MCN &- 
FMT quabitur rectangulo LHC, id eſt, quadrato GH, vel quadrato 
rami CI ; ergo juncta NI eſt tangenti M I, ſeu curvyæ Rhodoneæ 
n puncto I, perpendicularis. 7 
Coroll. 2.] Pater, tangentes angulorum CIM, & L. GH, vel 
6A ſemper eſſe in data ratione a ad 6565. 
Perop. XI.] Si Fat ut b ad a, ita radius AC ad CQ, & ſemi- 
a xibus FC, CQ deſcribatur quaarans ellipſis FVO, erit ejus peri- 
meter equalis perimetro ſemifolii Rhodonee E CI, & partes partibus 
correſpondentibus. (Vid. Fig. 19, 20.) a re Tz 
8 Eric enim ubique etiam G Pad VP, vel g ad 9 in eadem ra- 
tione, quæ eſt AC ad CQ, id eſt, bad a; quare & reſidua 
60, VX in eadem ratione erunt. Quod fi infinite proximæ ſint 
PG, pg, GH, gh, & correſpondentes CI, Ci cum arcu infinite 
 *X& parvo IR, quoniam I Rad H, vel GO ex Prop. 7. eſt uta ad 
9, in qua etiam ratione erit VX ad eandem G O, patet ipſas IR, 
X xquales fore; cum ergo & ſint æquales Ri, VX (ob æqua- 
ilitatem quarumvis CI, GH, vel T V, nec non Ci, gb, tu) pa- 
tet ſubtenſas quoque Ii, V « zquales futuras. Singula igitur ele- 
menta, cum curve Rhodoneæ EIC, tum ellipticæ F V Q invi- 
cem æquantur; quare & perimeter ſemifolii Rhodoneæ erit qua- 
dranti curve elliptice æqualis, & duo quælibet folia perimetrum 
' | habebunt integræ curve ellipſeos æqualem; Quod erat, &c. 
Coroll. 1.] Patet, Rhodoneam eſſe ellipſim quandam contractam; 
nam ſi confluentibus in centrum C punctis J, 7, ordinatæ elliptici 
quadrantis VT, ut, in ramos abeant a centro C diductos, qua- 
| drans ellipſis in ſemifolium Rhodoneæ contrahetur, eidem curvæ 
2 longitudine manente, 3 MCT TT 
= Coroll, 2.] Hinc iterum patet, Rhodoneam eſſe medietatem ſecto- 
is circularis circumſcripti ; eſt enim ſemifolium E I C medietas qua- 
4 drantis elliptici FV QC, in quem expanderetur, ſi rami ab eorum 
F „ „„ 
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centro diſſoluti fierent paralleli, & rectæ C Q perpendiculare.. 
cumque quadrans ellipſis fir ad quadrantem circularem, ut baſis © C 
ad baſim C A, nempe ut a ad b, in qua etiam ratione eſt ſe&y 
E CA ad eundem quadrantem, ex Prop. prima, patet, ejuſmoci 
ſectorem æquari quadranti elliptico, 1deoque duplum efle infcript 
folii Rhodoneæ. 


Coroll. 3.] Inſuper colligitur, #quales oli foliorum perimetros in 


Rhodoneis, quarum ratio ſit reciproca, & radii ſuorum circulorum 
in eadem reciproca ratione ſibi reſpondeant; nam ſi radius CF, ye 
E C Fig. 20. æquaretur baſi ellipſis CQ Fig. 2 1. & viciſſim radius 
CF iſtius æquaret baſim C Q ellipſis alterius Figure, patet, ean- 
dem ellipſim FV utrobique reſultare debere, quippe jiſdem ſemi. 
axibus deſcriptam, eamque fore utrivis folio iſoperimetram, exiſten. 

te ibi ratione @ ad b, hic reciproce bad a. Exempli cauſa, ſi n. 
tio a ad h fit ſubdupla, ut juxta Prop. 3. hinc proveniat Rhodonez 
tetrafolia, radio autem ſubduplo (adeoque æquali baſi quadrantj 
ellipſis iſoperimetræ) viciſſim fiat Rhodonea juxta rationem duplam, 
quæ ex Prop. 5. unifolia evadet, erit hæc iſoperimetra uni folio 
illius; nam baſis quadrantis elliptici huic reſpondens baſim habehi; 
illius radio æqualem, adecque eadem curva elliptica utrivis folio 
_ #qualis oftenditur. 


Coroll. 4.] Si vero in eodem circulo duæ Rhodoneæ deſcribantur, 


altera juxta rationem à ad b, altera juxta reciprocam þ ad a, petri. 
metros ſuorum foliorum habebunt ipſis rationum antecedentibus a, 
& b proportionales; nam fi prime Rhodoneæ tertia quædam Rho- 
donea ſimilis deſcriberetur in circulo, ad cujus radium prioris radius 
eſſet ut a ad b, eſſet perimeter prime ad perimetrum tertiæ {hi 
ſimilis in ipſa ratione radiorum à ad 5. Verùm perimeter hujus 
tertiæ, ex Coroll. præced. æquaretur perimetro ſecundæ, utpote re- 
ciproca ratione, & juxta reciprocos radios deſcriptæ; ergo perimeter 
rimæ ad perimetrum ſecundæ eſt in eadem ratione à ad h. 


Prop. XII.] Rhodoneam date rationis a ad b minoris inequalitalis 


ex conica ſuperficie ſecare. „ 3 
Fiat ut a ad b, ita radius baſis NB ad latus N C coni recti N CK, 
cujus baſis diametro N K fit perpendicularis radius B F, Fig. 21. 
qui ſit ad BR ut b ad a, & circa diametros B R, BF defcriban- 
tur ſemicirculi B L R, B SF, quos ſecet quilibet radius B G n 
punctis L, 8, ſitque G H diametro N K perpendicularis. Si ſt per 
circulo B L R erecta ſuperficies cylindrica intelligatur ſecare conan 


in communi ſectione CIE, erit hæc (in planum explicata) ipſamet 


Rhodonea propoſitæ rationis. Nam communes ſectiones cylindricæ 
illius ſuperficiei cum planis triangulorum CB G, CBF per ae 
coni CB tranſeuntium, erunt rectæ LI, RE ipſi axi paralleiz, 1 
deoque tam CI ad B L, quam CE ad BR erunt ut latus con. 
ad radium baſis, ſcilicet ut þ ad a ex conſtrufione, five ut FB ® 


B R, five SB ad BL; adeoque CE æquatur BF, & Cl _ 


2 AB 
. 8 

* 4 
« = ER 
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ar BS, five ſinui GH. Explicata autem ſuperficie conica in 
anum ſectorem circularem ipſi æqualem, radio C N deſcriptum, 
ejUus angulus planus N C G ſubtendetur eodem arcu N G, ſubten- 
dente in baſi coni angulum NBG; adeoque ut BN ad NC, ſive 
ut a ad b, ita erit angulus NCG ad ipſum N BG, cujus ſinui 
E GH, ut vidimus, æquatur ramus CI folii CIE, cujus maximus 
nmus CE æquat radium B F circult baſis; quare folium ipſum ad 
Rhodoneam pertinet in data ratione à ad þ deſcriptam; Quod erat, 


| Tool 1.] Chm fit etiam CE ad EO, ut CF ad F B, ut h ad 
, ut FB ad BR ſintque CE, FB æquales, itidem æquales erunt 
BR, E O, & ſemicirculus BL R quarta pars erit ſemicirculi AEP 
duplum diametrum habentis, ſive erit medietas quadrantis AEO; 
eſt verd (ex noſtra Appendice de Fornicibus conicis, quam Vivianeis 
ſubjunximus jam inde ab anno 1698) ſuperficies conica AD E C ad 
ſaam baſim A D E O, ut ſuperficies ſemifolii CI E ad ſuam ichnogra- 
phiam B LR, nempe in eadem ratione lateris cont ad radium 
baſis; ergo cum A DEO dupla fir BL R, & ſuperficies ADEC 
ipſius ſemifolii CIE, dupla erit, ut aliunde ſupra demonſtravimus ſe- 
ctorem folio circumſcriptum illius duplum eſſee. 
Coroll. 2.] Cùm oſtenſum fir eſſe angulum A CI ad NB G, uti 
& ACE ad NB F, in data ratione à ad h, patet etiam in eadem 
ratione eſſe angulum reliquum I C E ad reliquum SB F, exiſtente (ut 
probavimus) ramo CIæquali ipſi B S; Fig. 22. unde fi ſemicirculi CSE, Hg. 22. 
n arcus concentricos, centro C deſcriptos, reſoluti, arcus quilibet 
Ps, ps dividantur ad puncta I, i, ut fit ſemper PI ad PS, pi ad 
& /- in data illa ratione à ad 6, erunt puncta I, i fic inventa ad 
= curvam Rhodoneam. 5 . . 
Coroll. 3.] Imo etſi ratio a ad þ majoris fit inæqualitatis, adhuc 
E Rhodoneas ope ſemicirculi deſcribere licebit generalius quam in 
= Coroll, 2, Prop. g. fi arcus PS, p producantur ad puncta I, i, ut 
fit PIadPS, pi ad ps in data ratione aad b. Facto enim arcu 
FAR ad quadrantem E A in eadem ratione, ductoque radio CR, 
et angulus RCE ad ACE, ut angulus I CE ad angulumSCE, 
addeoque & reliquus i C R ad reliquum 5C A, cujus ſinus æqua- 
E tr Cs, five Ci, in eadem ratione erit @ ad 5; ideoque puncta I, 
ant ad Rhodoneam datæ rationis. „ 
Coroll. 4.] Et ſi arcus illi PS, ps in ſemicirculo deſcripti, tum 
E «vidantur in ratione à ad b, tum augeantur in reciproca ratione 5 
© «1 9, curvæ interioris longitudo ad longitudinem exterioris erit ut 
ad, per Coroll. 4. Prop. præcedentim. 
Scholion.] Verùm hæc, pro inſtituto noſtro, circa hujuſmodi cur- 
s delibaſſe ſufficiat: quanquam alia etiam Rhodonearum ſympto- 
"ata enucleare in promptu eſſet, uti & alias florum ſpecies diversa 
geneſi efformatas exhibere facile foret. Unum hoc admonere non 
"Etermittam, quod ex certà quadam generali foliorum Rhodoncæ 
eee os deſcrip- 
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mox peculiar! vi cujuſlibet ſingularis ſpeciei, dum germinant, ita 


tura moliatur, non neceſſe eſt earum figuram, uſque ad ipſa prima 
earundem ſtamina, ex quibus germinant, obſervari; ſed illa in qui- 
buſlibet unius certæ, ac determinate figuræ eſſe poſſet, que tan- 


Two General Propoſitions 
deſcriptione ſimpliciſſima ex circulo derivata, ſuſpicari quis non 
immeritò poſſet etiam prima naturalium foliorum ſtamina, quæ in 
floris, aut fruticis ſemine latent, non neceſſariò ſimilia eſſe foliis ir. 
ſis conſpicuis, & jam germinantibus, ſive adultis; ſicut enim ſi f. 
rum, & fruticum folia noſtras Rhodoneas reipſa imitarentur, poſſet 
quis concipere, illorum prima ſtamina ſeminibus cujuſliber ſpeciei 
incluſa ſimpliciſſima circulari figura infinite parva circumſcribi, ſed 


determinari ſuccum nutritium, ut dum in longum eorum axis ex- 


tenditur, per quaſdam undas, ſive gyros, ipſi origini ſui pedunculi, ve. 


tut centro, circumpoſitos, expandatur, eoſque ſemper in determinata 


ratione, vel arctiores, vel ampliores, quam fi circularis primorum 


ſtaminum figura retinenda eſſet: quo poſito talis ſpecies foliorum 
Rhodonez, ac talis numerus, & forma exurgeret, qualem ratio illa 
determinaret. Ita etiamſi alia lege florum, & fruticum frondes na- 


tum pro diverſa vi determinante in ipſis expanſionem ſucci nutri 


tü, in ſingulis ſpeciebus varianda foret, juxta diverſam rationem, 
quæ per ipſorum ſtaminum fibras dirigeretur. Sed ne extra chorum 


ſaltemus, hæc Philoſophis innuiſſe ſufficiat. 


IX. Two gene- 
ral Propoſitions 


of Pappus 7 
Alexandria re- 


flor'd by Mr. 
Rob. Simſon. 
N 377. p. 
330. 


Textus Pappi“ hoc modo Reſtituendus videtur. 


Prop. 1. Si duæ rectæ lineæ in duas rectas lineas ſibi mutuo 


ce occurrentes vel inter ſe parallelas ducantur,] & dentur in uni 


c“ earum tria + puncta [vel duo, fi recta in qua ſunt, parallela 


e fuerit alicui ex tribus reliquis]: cætera vero puncta præter u- 
« num || tangant rectam poſitione datam, etiam hoc quoque tanget 


rectam poſitione datam.” Hoc autem de quatuor tantum rec- 


tis dicitur, quarum non plures quam duz per idem punctum tran- 
ſeunt. In quolibet vero propoſito rectarum numero ignoratur, 
quamvis vera ſit, hujuſmodi Propoſitio. R 
Prop. 2.] Si quotcunque rectæ occurrant inter ſe, nec plurcs 


e quam duz per idem punctum; data vero ſint puncta omnia in 


« earum uni, unumquodque autem punctum in alia tangat rectam 
«©. poſitione datam;“ vel generalius fic. Si quotcunque rectz 0c- 


< currant inter fe, neque ſint plures quam due per idem punctum, 


omnia vero puncta in earum una data ſint; reliquorum nume- 


te rus erit numerus triangularis, cujus latus exhibet numerum punc- 
torum rectam poſitione datam tangentium; quarum interſectio- 


*Videſis Pappi pr æfationem lib. 7. Coll. Math. Apollonii de Sectione rationis lib. 
duobus a Clariſſ. Halleio præmiſſam, pag. vIiI I. & xxx1v. 8 
+ Tria puncta] interſectionum ſc. |} Tangant rectam] i. e. unum punctum tangit 
unam aliquam rectam poſitione dataw, & aliud tangat aliam poſitione datam, Ce. 
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4 - „/ Pappus reftored. | TS 
 « mm ſi nulle tres exiſtant ad angulos trianguli ſpatii, ſnulle 
| «© quatuor ad angulos quadrilateri, nullæ quinque, &c. i. e. univer- 
„lim, 6 nulle harum interſectionum in orbem redeant] unaquæ- 
que interſectio reliqua tanget poſitione datam. | 
Propoſitio prima in decem dividitur caſus, monente ipſo Pappo, 
vorum ejus, in quo nullz ex quatuor rectis ſunt inter ſe parallelæ, 
neque rectæ poſitione date per data puncta tranſeunt, demonſtra- 
tionem hic apponemus; hic enim Caſus inter omnes maxime eſt 
generalis, ejuſque demonſtratio ſecundæ propoſitionis demonſtrationi 
omnino eſt neceſſaria. Sint igitur quatuor reffe AB, A D, B E, 
CE. Et data ſint tria puncta interſectionum A, B, C in earum 
qualibet, reliquarum vero interſeftionum D, E, F, una D tangat rec 
tam G K poſitione datam, alia E tangat rectam H K poſitione datam 
tanget etiam religua F rectam poſitione datam. Ducatur per F recta 
MF parallela ad A B, que occurrat ipſis . in 
M, N, O. Qyoniam igitur data eſt ratio H B ad B C dabitur ei- 
dem æqualis ratio MF ad FO, & quoniam datur ratio AC ad 
, dabitur eidem æqualis ratio FO ad FN; quare datur ratio 
MF ad FN, igitur ſi jungatur F K, que occurrat ipſi A B in L, 
ö dabitur ratio HL ad LG; & datur H G poſitione & magni- 
tudine; quare punctum L datur, & datum eſt punctum K, igitur 
K L poſitione datur. _ %%ͤͤ wk rm, oo, 
Sit igitur HL ad E.G in ratione compoſita ex rationibus 1B 
ad BC & AC ad AG, & jungatur K L, erit hæc recte quam 
tangit punctum F, hoc eſt, fi ducatur quævis CE, -uucone da- 
tis occurrens in D, E, & jungantur A D, B E ſibi mutuo occur- 
© rentes in F; recta erit linea quæ per K, F, L tranſit. Nam per 
I ducatur M F parallela ipſi AB, & quoniam ratio MF ad FN 
cCompoſita eſt ex rationibus M F ad FO & FO ad F N, hoc eſt, ex 
rationibus HB ad BC & AC ad A G, ex quibus etiam compo- 
nitur ratio HL ad LG; erit HL ad LG ut MF ad FN, & 
zur H G ad M N, hoc eſt, HE ad M K ut HL ad MF: Quare 
recta eſt linea quæ per K, F, IL. tranſit, per 14. 1 aut 32. 6 
Elem. j wr os LL 
 Explicatio 2. Prop.] Obſervandum hic eſt, Numerum interſec- 
onum, que in una recta reperiuntur in quacunque propoſita mul- 
udine rectarum, quarum non plures quam duæ per idem punctum 
tranſeunt, & quarum nullæ ſunt inter ſe parallelæ, unitate minorem 
elle ipſo numero rectarum: Nam duæ in unico puncto ſe invicem 
lecant, tertia vero ducta priores in duobus, quarta priores in tribus 
punctis ſecat, &c. Et igitur numerus interſectionum in tribus rectis 
elt unitas binario aucta, 1, e. ternarius; numerus eorundem in qua- 
dor rectis eſt ternarius ternario auctus; in quinque vero rectis eſt ul- 
mus præcedens ſeu ſenarius quaternario auctus, &c. in infinitum; 
Di numeri, ut manifeſtum eſt, triangulares ſunt, quorum cujuſque 
is eſt numerus interſectionum, que inveniuntur in unaquilibet 
f 3 | . 8 
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tam poſitione datam. 


Kar, æque ac cæteræ. 


Tiͤoo General Propoſitions 


recta, i. e. numerus qui unitate minor eſt numero omnium re@4. 
rum. Igitur fi ex hoc numero omnium interſectionum dematur ny. 
merus omnium punctorum datorum, qui idem eſt eum numero in. 
terſectionum in una quavis recta ; reliquus erit adhuc triangularis, 
cnjus latus fc. unitate deficit a latere prioris, quod exhibet nume. 
rum oꝶnium punctorum, & proinde binario minus eſt numero rec- 
tarum propoſitarum. Et hic eſt numerus interſectionum quas tan 
gere rectam poſitione datam Papfus in hac Propoſitione requirit, 
quarumque ſi nullæ tres ſint ad angulos trianguli; [nullæ quatuor 
ad angulos “ quadrilateri & ita deinceps;] unamquamque interſec- 
tionem reliquam tangere rectam poſitione datam affirmat. Qu ay- 


tem uncis incluſa ſunt, textui neceſſitate coacti adjecimus, nam ſine ii; 


bropoſitio vera non eſſet extra caſum quinque reftarum. N 

Commode vero in duos caſus dividitur propoſitio; quos etiam 
aperte ſatis indicat Pappus, qui Hypotheſin caſus facilioris propoſi- 
tioni hujus generis univerſaliſſimæ ſimul & elegantiſſimæ præmictit. 
Caſus 1. ] Si quotcunque rectæ occurrant inter ſe nec plures quùm 
duæ per idem pundtum; data vero ſint pundta omnia in earum und, 
unumquodcungue autem pundtum in alia tangat rectam poſitione datam ; 
unaquæque inter ſectio rehqua tanget reftam poſitione datam. Sint e- 


nim quotcunque rectæ, ex. gr. ſex AF, BG, CH, DK, EL, 


E A; & dara ſint omnia puncta in earum una, ſc. A, B, C, D, E; 


omnia vero puncta in alia ſc. F, L, M, N, tangant rectam poſi- 
tione datam: unaquzque reliqua interſectio tanget poſitione datam. 

Sumatur enim quævis ex reliquis ex. gr. O, & quoniam quatuor 
ſunt rectæ OL, ON, AN, AB, & data ſunt tria puncta in und 
earum ſc. A, B, E, reliqua vero præter unum O, viz. ipla L, N 


tangunt rectam poſitione datam, tanget etiam O poſitione datam 
per Prop. I. Eodem modo idem de omnibus reliquis oſtendetur. 


Caſus 2.] Cæteris manentibus jam non ſint omnia puncta re- 


ctam poſitione datam tangentia (quorumque numerus binario minor 
eſt numero rectarum propoſitarum) in eadem recta, ſed nulla eo- 


rum in orbem redeant; oſtendendum eſt reliqua omnia tangere rec- 

Lemma t.] Si quotcungue ref@ inter ſe occurrant neque plures quam 
due per idem punctum, & ſumantur quavis rectarum, ſit vero tr 
merus interſeftionum, qui conficitur ſumendo duo puntia in unaquaque 
rectarum ſumptarum æqualis numero harum refarum ; puncta hc !t 


orbem redibunt. Nam quoniam ſunt duo puncta in unaquaque recta, 


erunt ad minimum tria in duabus rectis, & quatuor in tribus & ita 


deinceps 3 ſemper ſc. erit numerus punctorum ad minimum unitate 


major numero rectarum niſi recta ultima tranſeat per punctum pri 


mum; i. e. niſi rectæ in orbem redeant, in quo ſolo caſu æqualis e. 


rit numerus punctorum numero rectarum. | 


* Intelliguntur etiam hic figurz quarum latera ſe mutuo decuſſant Diagonalium in 
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of Pappus reſtored. 


Lemma 2.] Si guotcunque rectæ inter ſe occurrant neque plures quam 
due per idem punctum, ſumantur vero quelibet ipſarum interſectiones, 
nuarum numerus numero omnium rectarum equalis fit ; vel be inter- 
ſefiones omnes, vel earum aliquæ, in orbem redibunt, ſeu invenientur 


ad angulos polygon! vel trianguli, 


Nam tres interſectiones trium rectarum ſunt ad angulos trian- 
guli; ſi vero ſint quatuor rectæ, & ſumantur quatuor puncta, una 


| harum neceſſario invenietur in unàquaque recta; quod ſi in uni ali- 


qua ex quatuor rectis unum tantum inveniatur punctum, tria reli- 
qua erunt in tribus reliquis rectis, & igitur ad angulos triangul: : 


di vero nulla fuerit recta, in qua unum duntaxat punctum inve- 


nitur, erunt duo in unàquaque ex quatuor rectis, & ſunt quatuor 
puncta, ergo per Lem. 1. ſunt ad angulos quadrilateri. Et mani- 
feſtum eſt ſi fuerint quatuor rectæ, & ſumantur plura quam quatuor 
puncta, multo magis aliqua eorum in orbem redire. 25 

Sint jam quinque rectæ, & ſumantur quinque interſectionum pun- 


cta, &, ſi fuerit aliqua ex rectis in qua nullum invenitur punctum | 


ex hiſce quinque, erunt omnia quinque in quatuor reliquis rectis; 


Si vero fuerit aliqua recta in qua unum duntaxat invenitur pun— 
ctum, erunt reliqua quatuor puncta in reliquis quatuor rectis; 1- 
gitur in utroque caſu puncta a liqua erunt ad angulos trianguli, vel 


quadrilateri, per præcedentem caſum: Si autem nulla fuerit recta 


in qua vel nullum vel unicum invenitur punctum, erunt duo in 


unaquaque ex quinque rectis, & ſunt quinque puncta, ergo per 
Lein. 1. ſunt ad angulos quinquelateri. Eodem prorſus ratiocinio 


oſtendetur in ſex rectis & ita in infinitum. 


© 


In Fg. 28. ſunt octo rectæ, & octo ſumuntur puncta, quorum | 


quatuor in orbem redeunt. 5 5 
Demonſtratio.] Hiſce præmiſſis Propoſitio hoc modo demonſtratur. 


Primo ſint quinque rectæ Fig. 29. AD, AE, BF, CG, DH, & demptisꝝ 


punctis datis in una rectarum, viz. A, B, C, D, reliqua erunt ſex puncta 


I, F, G, H, K, L, in quatuor rectis, & tria horum (nam latus 


gumeri triangularis 6 eſt 3) quæ non ſunt ad angulos trianguli, a 
tribus ſc, rectarum propoſitarum contenti, ex. gr. E, F, G, tan- 


gant rectam poſitione datam; oſtendendum eſt reliqua tria K, H, IL 


zam tangere rectam poſitione data. 5 5 
(Aoniam igitur ſunt quatuor rectæ A E, BF, CG, DF, & 


a interfectionum puncta in ipſis ſumantur, viz. E, F, G; erit 
una aliqua harum rectarum in qui neceſſario invenietur unum tan- 


oy ex die trim pana pam ſecus erit vel aliqua in qua nol. 


7*CUS, i. e. ad angulos trianguli contra Hypotheſin; vel erunt ad 
uumum duo puncta in unaquaque quatuor rectarum, & igitur 
quatuor eſſent ad minimum puncta; fed ſunt tantum tria; - quare 
nccele eſt eſſe aliquam rectam in qua unum tantum invenitur punc- 
an! Sit hæc recta A E, in qua fc. eſt punctum E, ergo reliqua 

V a duo 


amn eſt punctum, & proinde erunt tria puncta in tribus reliquis 


g. 29. 
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80 Tuo Poriſms N 5 
duo F, G, ſunt in reliquis tribus rectis BF, CG, DF; igitur, 
quoniam dantur tria puncta B, C, D, reliquum punctum L in iſtiz 
tribus rectis, tangit rectam poſitione datam per Prop. I. Sumatur 
nunc GE, recta fe, ex hiſce tribus que tranſit per punctum E in 
quarta recta, & omnia puncta in hac recta G E tangent poſitione 
datam. Quare, per caſum primum hujus propoſitionis, reliqua 
puncta K, H tangunt rectam poſi*1one datam. © 

Sint jam ſex rectæ A E, AF, BG, CH, DK, EL; & demp- 

tis quinque datis punctis A, B, C, D, E, que ſunt in uni rectarum, 
reliqua erunt decem puncta F, G, H, K, L, M, N, O, P, Q in 
quinque rectis; & ex Hypotheſi quatuor horum, quæ non in or- 
bem redeunt, tangunt rectam poſitione datam; ſint he, F, G, 

II, K; & oftendendum eſt reliqua ſex L, M, N, O, P, Q tangere 

rectam poſitione datam. 5 5 8 

Quoniam igitur ſumuntur quatuor puncta interſectionum F, G, 
H, K, in quinque rectis A F, B G, CH, D K, EL; erit una 
aliqua recta in qua unum tantum ex hiſce punctis reperitur; nam 
ſecus. erit vel aliqua in qua nullum eſt punctum, & proinde qua- 
tuor puncta erunt in quatuor reliquis rectis, & igitur aliqua eorum 
in orbem redibunt per Lem. 2. contra hypotheſin: vel erunt duo 
ad minimum puncta in unaquaque quinque rectarum, & ita eſſent 

8 gauinque ad minimum puncta; fed ſunt tantum quatuor, quare ne- 

ceſſe eſt eſſe aliquam rectam in quà unum tantum invenitur punc- 
tum; fit hæc AF in qua fc. eſt punctum F; ergo reliqua tria 
E, H, K ſunt in reliquis quatuor rectis BG, CH, DK, EL, 
& dantur puncta B, C, D, E; erg, per primam partem hujus 
demonſtrationis reliqua tria puncta in his quatuor rectis, ſc. L, P, 
Q tangunt rectam poſitione datam. Sumatur nunc B F, ra 
ſe. ex hiſce quatuor, que tranſit per punctum F in quinta recta; 
& omnia puncta in hac recta B F tangent recta poſitione datam : | 
Quare per Caf. 1. hujus Propoſitionis reliqua puncta M, N, O 
tangunt rectam poſitione datam. Eodem prorſus modo demonſtra- 
bitur Propoſitio in ſeptem, octo, &c. rectis in infinitum, ut pa- 
tet. 11 . | | : 1 . 
Quod autem conditio uncis incluſa in hac propoſitione omnino 
ſit neceſſaria, patet in his duobus exemplis; idem vero univerfa- 
liter præcedentium ope demonſtrari poteſt. F 
His adjecit Clariſſimus Profeſſor Poriſmata duo ſequentia primi Li- 
bri Poriſmatum Euclidis d ſe quoque explicata & emendata *. = 
Poriſma 1.] Si a duobus punctis datis infletantur duc rectæ ad 1 

rectam poſitione datam, abſcindat autem earum und a recla Pojitione 1 

__ data ſegmentum dato in ed puncto adjacens, auferet etiam altera ab dle 7 

recta ſegmentum datam habens rationem. 


ö g. 31. Sint enim duo puncta data D, C, a quibus ad poſitione datam 
A inflectantur DB, CB; quarum una D B abſcindat a pale = |}! 


| ® yide pag. xxxv. 


8 of Euclid 7e/tored. 
data E F ſegmentum K M adjacens dato puncto M: Oſtendendum 


eſt alteram CB auferre ab alia quadam recta ſegmentum datam 
habens rationem ad ipſum KM. DO _ 


hy Junta C D occurrat poſitione datis AB, EF in A, F punctis, 


| quz proinde data erunt. A puncto K, in quo inflexa B D occurrit 
ie EF, ducatur K H parallela ad A D, & occurrens alteri in- 


xxx BC in , ipſi vero BA in N. Quoniam 1gitur dantur 


1 puncta A, D, C, dabitur ratio AD ad DC, & igitur ratio N K 
KH; quare ſi jungatur E H occurrens ipſi AD in G, dabitur 


ratio AF ad FG; ſed datur AF, quare & F G datur, & 


punctum G; & datum eſt E, quare E. G poſitione & magnitu- 
dine datur; & datur E F, quare ratio EF ad EG datur; & 


ducta MO per datum punctum M parallella ipſi A D, & occur- 


rens E G in O, dabitur M O poſitione, & ideo punctum O; & 


propter parallelas MO, F G, KH eſt MK ad O H, ut E F ad 


E G, quæ ſunt in data ratione. Igitur recta B C aufert a rectaà 


E G poſitione data, ſegmentum O H dato puncto O adjacens, in 


data ratione ad ſegmentum MK. Q. E. D. 33 
Componetur vero ita, fiat AF ad F Gut AD ad DC, & 
juncta EG, per M ducatur MO parallela ad A D; oſtendendum 


| eſt, ſi a punctis D, C inflectantur ad A B quævis DB, CB abſcin- 
dentes ex ipſis EF, E G, ſegmenta MK, OH punctis M, 0 
adjacentia, fore ipſa in data ratione E F ad EG, ſeu, quod idem 


cſt, eſſe junctam H K parallelam ipſi A D; hoc vero videtur o- 


miſſum fuiſſe ab Euclide, utpote quod tribus verbis indirecte de- 
monſtrari poſſit; Pappus autem in Lem. 19%. ad Poriſmata, duas 


directas ejuſdem demonſtrationes affert, quarum ſecundam, quæ pau- 


lulum eſt corrupta apud Commandinum, hic ſubjungemus integritati 


{uz reſtitutam. 


Vid. Pap. Lib. 7. fol. 2 39. pag. prior. 


Per Compoſitam vero proportionem hoc pacto: 


Quoniam eſt ut A F ad FG ita A D ad DC (id. Fig. Papp. 


1 Fol. 238. pag. poſt. vel Fig. noſtr. 31.) convertendo erit ut G F ad 


ia CD ad DA, & componendo, permutandoque & conver- 
& 'nout AD ad DF ita AC ad CG. Sed proportio A D ad 
DF compoſita eſt ex proportione AB ad BE, [& E K ad KF, 
1 & proportio AC ad CG compoſita eſt ex proportione AB ad 
1 BE] & proportione E H ad H G. Proportio igitur compoſita ex 
aB ad BE & E K ad K F eadem eſt, quæ componitur ex AB 
BE X EH ad HG. Communis auferatur ratio A B ad B E, 
qua igitur EK ad K F eadem eſt quæ EH ad HG; quare 


I HK ipſi A G parallela eſt. — 
„ Foriſma 2.] Quod punctum illud tangit rectam poſitione datam. 
To Wo: VVV 
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88 1 Trinomial Hyperbolical 


$i; a duobus punctis datis C, G (Fig. 32.) ducantur duæ rectæ 
CB, G D occurrentes duabus rectis poſitione datis AB, E D, fit- 
que recta DB puncta interſectionum jungens parallela ipſi c, 
que per datum punctum ducitur, interſectio K ductarum tanget 
rectam poſitione datam. 
Occurrant enim poſitione datz Gibi mutuo in H, & juncta 
K H occurrat CG in E & BD in M. Igitur propter parallels 
ft AE ad EF (ut BD ad DM hoc eſt) ut CG ad GF; & 
igitur AE ad CG ut EF ad GF, datur itaque ratio EF ad GF. 
& datur E. G, quare punctum F, & datur punctum H, quare HF, 
politione. Sit itaque ut A E ad EF ita CG ad GP, & junCta 
HF erit recta quam tangit punctum K; hoc eſt ducta quævis 
G D, occurrens ipfi FM in K, erit recta linea que per CK B 
tranſit. nam eſt DB ad D Mut AC ad EF, hoc eſt ex con- 
ſtructione ut C G ad GF, quare DB ad CG (ut DM ad GE 
hoc eſt ut) DK ad KG, & igitur eſt CK B recta linea. : 
Pappus idem aliter demonſtrat in Lem. 2 quod hoc modo debt 
FED legi: ſc. Ducatur per G, (Vid. Fig. Pap. Fol. 239. pag. foſt. vel Fig. 
Hg. 32. noſtr. 32.) recta linea GL parallela DE, & juncta H K ad |, 
1 5 producatur. Quoniam igitur eſt ut AE ad EF ita CG ad GF, 
& 8 of E ad CG ut EF ad Gy]; ut autem AF ad 
CG ita eſt EH ad GL, * quod duæ duabus ſunt parallelæ. Ut 
igitur EF ad F G ita E H ad G L, atque eſt E H parallcla igt 
_ GL, ergo recta linea eſt que FX H K L F tranſit. 


_—. 
—_ 
_—- 


XI. The Gene- + XI. N. B. Curve Hyperbolice, de quarum quadraturd hic agitur 10 


77 Erud. Auftore, ad unum quaſi genus reducuntur, ex commun g. 
lrinomia 


7 gaudent proprietate. Ad hoc enim genus refertur, onmnis curva, 1! 
Hyperbolical 

Curves, by Mr. ordinata datum efficit reflangulum cum recta, que ex Iribus partibus 
Sem. Kilo: neceſſario diverſis & ordine genitis conſtituitur. Diverſæ partes e/? 
ſtiern. N47. intelliguntur, que ex diverſi s abſciſſa poteſtativus quomodocunguie CUM: 
e _ tur, Ordine autem genitæ ſunt, /i modo ab imd ad ſummam fo. 
_ tem @quis gradibus aſcendant. 

| Species igitur determinantur ac afin, ex gr adibus Poteſtatu th 

determinatis & definitis. 

Primas & ſimpliciſſimas bujus generis (ad quas etiam cæteræ one 
_— i ultimo reducuntur) Neutonus 1 primus ex datis Carew & Hy er. 
Il | bole areis dimenſus eft. 
* Coteſius deinde plures efſe hujus generis Species, etiam in ian. 
(ſecundum ordinem determinatum) progredientes delexit, que ad ann 
* quadrature formam ac priores iſte & ſimpliciores reduci pojſtul. = 
| |  Ciſdem veſitgits inſt ſtendo D. Moivræus Theorema Coteſrainm ! 
i | rius promovit, ad nventionem radicum  equalionum 7. rinomialiumn, 16 


| 8 * Quod due 6 PE — ſc. AE ad D B, & G Lad DE, unde c. 
= - ad DB ut E H ad DH, & eſt DB ad CG, DRE G ie) bil. 
I LG; ergo per 22-5. AE CG ut EH ad GL, 


| adnmver! 
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Propoſitionibus Moivræanis. 


Curves ſquared generally. 


adbibendo arcum circuli determinatæ magnitudinis vice circumferentie 


'otius. Quo invento omnes hujus generis Species inter ſe commenſura- 


 biles efſe ſecundum rationem quadrature ſue ſtatim perſpexit, Metho- 


qungue tradidit in exquiſitis ſuis ſcriptis Miſcellaneis nuper editis, 
qud perventatur ad quadraturam uniuscujuslibet forme ex datis Cir- 
culi © Hyperbolæ quadraturis. 5 

Ds. Klingens. in Propoſitione ſua, que ſequitur, in unum collegil 
quicquid de quadraturis curvarum hujus generis antebac a prioribus in- 


ventum fuit. Verum tamen ita collegit non quaſi ſint variæ forme 


ſub uno genere, ſed quaſi una fit eademque forma generis ipſius. Theo- 


rema duplex eſt, quatenus quadratura referat ad aream, vel citra, vel 


ultra ordinatam. FExhibetur in ipſis æquationis terminis ſine reductione 
aut reſtrictione. Inſtituitur ſecundum Coteſii doctrinam, ujurpando 
menſuras Angulorum & Rationum pro areis Circuli & Hyperbolæ. 
Traditur fine demonſtratione, utpote cujus veritas facile innoteſcat ex 


Propoſitio.] Quadrare curvam, cujus abſciſſa eſt 2, & ordinata 


Kn — 
CY * 


4 ο e 220 
numeros quoſlibet integros & primos inter ſe, & denominator a2 = 


a'=1 hz» +22" non poteſt reſolvi in duos factores binomios. 


In circumferentia circuli (Pig. 33.) centro quovis O intervallo Fig. 33. 


ORS à deſcripta applicetur chorda R T = 6, cui parallelus duca- 
tur radius OP, ita quidem ut arcus PR fit quadrante major fi 
habeatur ＋ , minor, vero fi habeatur — 5. Incipiendo in puncto 


nr ne 


R, ſumantur ordine tot arcus RR, RR, R R, RR, RR, c. arcui 


PR æquales, quot unitates continet fractio —, & a pundtis 


„„ 11 1117 


R, 


I) 


C = | 


punctis, , , , r, r, Sc. Deinde dividatur arcus PR in tot 


partes æquales quot ſunt unitates in numero , quarum illa que 
puncto P adjacet fit PA. Facto initio in puncto A dividatur in- 


tegra circumferentia in tot partes æquales AB, BC, CD, DE, 
| M 2 Wo e. 


, bi deſignat numerum quemlibet, r & un 


R, R, R, R, Sc. ducantur totidem rectæ R ;, RR," 


K, R., &c. radio OP parallelæ & re&z O R occurrentes in 


Binomial Hyperbolical 


Sc. quot ſunt unitates in „; ſumtaque in radio OP, producto f 


= 


2 


opus ultra P, abſciſſa OS=a—, jungantur S A, SB, SC, SD, 


al 


8 E, &c. ut & OA, OB, OC, OD, OE, Sc. Denique ſuman- 


tur arcus PA a, PB, P Ce, PDg, PEe, Sc. qui ſint ad ar- 
cus PA, PB, PC, PD, PE, Ec. ut » + r ad unitatem, & a 
punctis a, 5, c, d, e, Se. ducantur. tum rectæ as, bB, cy, dd, 


es, Sc. parallelz radio OP & occurrentes rectæ OR in puncis 
a, , y, d, «, &c. tum etiam rectæ a 1, 52, 3, da, es, Es. 
prioribus normales, & rectæ QO, quæ ad RO * perpen. 


dicularis, occurrentes in punctis 1, 2, 3, 4, 5 


His fats area curvæ cujus abſciſſa eſt 2 & ordinata 
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Et area curve cujus abſciſſa eſt z & ordinata 
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Harum arearum prior adjacet abſciſſe ad ordinatam terminate, 
- poſterior vero abſciſſæ ultra ordinatam productæ. Signa autem 
quantitatum has expreſſiones ingredientium ita determinantur: 1. 
= "i „ VVV 

Rectæ R., Ry, Ry, Sc. afficiuntur ſignis affirmativis, fi a 
1 | | 7 ff 7 7 Oo 5 OL | 

punctis circumferentis R, R, R, tendunt ſecundum directionem 
OP, negativis vero ſi ab uſdem punctis ſecundum directionem con- 
traram PO procedunt. 2 Moduli rationum aa, 5 B, cy, Ec. 
ſigna habent affirmativa, fi a punctis a, b, c, Sc. tendunt ſecun- 
dum directionem O P, negativa ſi ſecundum contrariam. 3. E 


Centro circuli O cadat in chordam RT normalis OH. Et modult 


angulorum a1, 5 2, 3, Sc. ſignis gaudebunt affirmativis fi a 
Punctis a, þ, c, Sc. tendunt ſecundum directionem HO, negativis 
ſi ſecundum contrariam. 4. Producatur radius PO donec circum- 
ferentiæ denuo occurrat in p, & anguli SAO, S BO, SCO, Se. 
ut & AS O, BSO, CSO, Sc. ſumi debent affirmative ſi ex- 
iſtunt in ſemicirculo ſuperiore P R p, negative ſi in inferiore. Et 
ſecundum has regulas ſigna quantitatum quibus areæ exprimuntur 
noſtræ figure accommodavimus. 2 ES 

S - + we | | « The Problem 


XII. Sor urio. ] Curvarum, quæ problemati conveniunt, quacunque ſuma- poſed after a 4 


tur ordinata, illius fluxio ſecunda ab ejuſdem fluxione prima diviſa(ut ſermone tain Manrer in an 


ar: - . CO erted d ituat ion, 
arilymeticorum utar) eandem dat quotientem, ſed contrario ſigno, ac fluxio ſe- nn cut ci, 


may cut each ot he- 


© v 
5 


7 * | centis, Ne 372. P. 101. 
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of finding Curves, 


mn erect 5 ; ere eber d . may Cut 
3 fluxione prima diviſa ordinatæ ex altera Principii abſciſſe parte Ja- r Ang 
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86 N Problem relating to 
centis, & ad eandem ab eo principio diſtantiam . Hujuſmodi aut 
curve inveniri poſſunt tribus regulis. 3 
Prima regula curvam, qualem problema requirit, ope ſpatii byperbo- 
lici d curvd quacunque deducit, que habeat ad equales diſtantias a prin- 
cipio ſue abſciſſe ordinatas equales, & ab eddem parte abſciſſa poſitas 
Eſt enim ordinata curve queſite, ut area alius curve ordinatam ba. 
bentis @qualem ſegmento aſymptoti hyperbole terminato a ſpatio hy perbo- 
lico equali areæ curve primo aſſumpte. Fe 
Regula autem ſecunda pendet a prima, & curvam problemati ſatisfacien- 
tem ſine ope ſpatii hyperbolici ex curvis derivat, que habeant ad equalia 
intervalla a principio ſue abſciſſe ordinatas æquales, ſed a contrariis 
„%% 0 Toon 1 7 
Et hac ſecunda regula theorema ſequens præbet, nimirum, 1 aliqua cura 
ſumatur, qua problema ſolvi poſſit per regulam prima, & ji bujus ordinauæ 
inſiſtunt abſciſſæ ad perpendiculum, invenietur curva problemati ſatisfa- | 
ciens, ſi ad eandem abſciſſam conſtruatur alia linea curva, ed lege, ut 
illius ordinata ex alterd parte abſciſſa ubique a@qualis ſit aggregato 
aſſumptæ linee curve & epmſdem ordinate ; exceſſui autem hujus cur- 
ve pre ordinatd ſud equalis fit unaqueque curve conſtruendæ ordi— 
nata, que ex alterd parte abſciſſe jacet; omnes enim curve hac ra- 
tione conſtructæ problemati conveniunt. V 
Hoc autem theorema demonſtratur propoſitione ſequenti, quod in omni 
triangulo rectangulo quadratum ab alterutro latere angulo refto adja- 
centi equale eſt rectangulo ſub ſummd alterius lateris angulo recto ad- 
jacentis lateriſque angulo ei ſubtendentis, & ſub differentia eorundem 
laterum. _ TT ae» EY 5 
Denique tertia derivatur a ſecunda, ope prop. 9. libri de quadraturi 
curvarum Neutoni. 5 . = | == 
Scholium.] Exemplum generale, quod exhibui, curva logarithmica, WW 
S cyclois plurimis modis inveſtigari poſſunt his regults. a 
nus caſus curve logarithmice commode invenitur per regulam pri- 
mam, aſſumptd lined rectd loco curve in illd regula memorate. _ 
Alter hujus lineæ caſus deducitur ex reguld ſecundd ope ſpecici quinquageſi- 
mæœ none linearum tertii ordinis, que omnium curvarum in ill regutd itil 
um eſt fere ſimpliciſſima præter parabolam cubicam & hyperbolam conicam. 
Cyclois optime invenitur theoremate, quod a reguld add deduct dix 
mus. 5 75 3 
Exemplum iſtud generale facile invenitur reguld tertid, aliis vero regis 
non ſine ambagibus. | 3 e 
Regulis ſecunda & tertia commodiſſime inveniuntur curvæ gecmélfice Vd. 
tionales; que deducuntur etiam atheoremate in regulam ſecundam Peſtdente 
 quandocunque enim curva aſſumpta tam longitudinem quam ordinatam fa. 
lionalem habet, cujuſmodi ſimpliciſſima eſt parabola ſemicubica, curve f 
que inveniendæ ordinalta rationalis erit. Es | 


* Scilicet, ſi abſciſſa a ſuo principio in oppoſitas partes æqualibus momentis fu! 
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inverted interſecting Curves ſolved. 
Denique bis regulis, vel etiam con ditione in principio poſits facile 

ft invenire, an curva aliqua propoſita problematt ſatisfaciet, & qui- 

bus poſitionibus id fiet : unde intelligi Poteſt, an eadem curva diverſis 

modis problemati convenial. * | 
Horum brevem explicationem jam apponam, deſcribendo, ex a- 

mici chartà, problematis ſequentis ſolutionem. . 
problema. ] Datis duabus lineis redtis AB, CD (in Fig. 34.) pa- pig. z 4. 


rallelis, ad abſciſſam A B curva EF diſcribenda eſt, que talis ſit, ut 


angle quolibet dato. : 

Ad ablſciſſam CD deſcribantur curve G H, K L ſimiles & æ 
quales curvæ E F, quarum altera huic curve EF occurrat in 
puncto quoliber, I, altera vero per punctum M tranſeat, ut partes 
FE M, KM curvarum EF, K L ſimiles ſint & æquales; per 
punctum M, quod partes curve EF dirimit, quæ ſe mutuo in- 
terſecare debent, ducantur lineæ NM O, n Mo, quæ cum rectis 
AB, CD angulos ſub NOB & ſub CN O, item angulos ſub 
no A, & ſub on D conſtituant ei æquales, in quo curva ſeipſam 
ſecare ponitur. Ducatur 1 PTS lineis AB, C D parallela; item 
huic proxima & parallela x pts; deinde ducatur IV lineæ NO 
parallela, & denique I w, Sy parallelæ lineæ no, ut angulus ſub 
I wj æqualis fit angulo ſub IV x. Jam anguli ſub Ix w & ſub 
[jv, ſimul ſumpti æquales erunt angulo ſub xI M, ideoque & 
angulo ſub IWV æquales; unde angulus ſub x IW] aquali erit 
ci ſub Ij v; & eodem modo angulus ſub j Iv, ei ſub IX W &- 
qualis invenietur; adeo ut triangula T1 v, x I w ſunt ſimilia, & 


in ſtu inverſo ad ab/cifſam CD deſcripia ſeipſam ſemper interſecet in 


j: Iv: IW: WX. Porro pro abſciſſis æqualibus MP, M T 


fcribatur 2, pro ordinatà PI, y, & — v pro ordinati T 8, per- 
finente ad curve K L arcum K M, qui arcu E M curve EF 
reſpondet. Creſcentibus autem abſciſſis MP, MT, & ſimul in 
creſcentibus ordinatis PI, T'S, earum fluxiones prime eadem 
habebunt ſigna cum ſuis ordinatis, ſed utræque fluxiones ſe- 
cundæ idem habebunt ſignum; nam fluxio ſecunda unius ordina- 
te idem habebit ſignum cum ſui ordinati, ſed alterius ordina- 
ta fluxio ſecunda ſignum habebit a ſigno ſuæ ordinate diver- 
m; propterea quod curvarum K M, M F alterius concavitas ver- 


us convexitatem alterius convertitur, ut manifeſtum eſt. His au- 


em cognitis invenietur j v: Iv (=Pp) :: y 2, Iw(=T t): WX 


Sy) :: &: — v, & y: z:: 2: — v, item —yv=2?, & deni- 


de politi 2 invariabili — 5 v —yv=0, vel yy =o, ideo- 
J 


die — = quando y & y ad curvam E F, ſed v & 2 ad cur- 
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Fig. 35. 


Fig. 36. 


tes ad problematis ſolutionem. 


A Problem relating to 
vam K M pertinent. Idem vero locum quoque habet, quando 
omnes hæ fluxiones ad curvam E F referuntur, ſi abſciſſa in oppo- 
ſitas partes a ſuo principio fluere ſtatuitur; nam ſumpti M Q 
= MP, & Mq=Mp, ductiſque QR, qr ad AB, CD par] 
lelis, puncta R, r in curva E F punctis S, s in curva K M re- 
ſpondent. Ponendo igitur abſciſſam in contrarias partes a ſuo prin- 
cipio æqualibus momentis fluere, Curvarum, que problemati conve- 
niunt, quæcunque ſumatur ordinata, illius fluxio ſecunda a fluxione pri- 
ma diviſa eandem dat quotientem, &c. ut ſupra, Hæc autem cur- 


varum quæſitarum conditio eſt, unde deducuntur regulæ ſequen 


om 


— 99 0 


9 


Kegula 1.) Cum requiritur, ut M Q exiſtente — MP fir pro- 


N80 


portionalis — —, quando abſciſſa in oppoſitas partes a puncto M 


Equabiliter fluit, ita ut ejus fluxioni in partibus abſciſſæ, que a 
contrariis lateribus puncti M jacent, ſigna diverſa tribuenda ſint, 


J 


ponere licet — = 2 ductæ in quantitatem quamcunque, quæ ea- 


dem maneat, & ſub eodem ſigno, pro eàdem magnitudine 2, ſive 


illa affirmativa ſive negativa fit. Deſcribatur igitur (in Fig. 35.) 


ad abſciſſam NO curva quælibet K L, cujus ordinatæ angulum 
quemcunque datum cum abſciſsà conſtituant, & quæ habeat eas 
ordinatas æquales, & ab eodem latere abſciſſæ N O poſitas, quæ 
æqualiter diſtant a puncto M, ut ordinate PW, QX deinde 


: s 
1 0 . 


V 


fiat — ordinate PW x 2 proportionalis, & — ordinate Q Xx. 


7 = 5555 
Jam (in Fig. 36.) exponatur hyperbola YZ ad aſymptotos 


FTA, Te, angulum ſub @T A angulo dato ſub NP W æqualem 
comprehendentes, deſcripta, & in alterutra aſymptoto, ut I, ſu- 


matur ad libitum punctum A, & ducatur A Z alteri aſymptote 


TO parallela, & parallelogrammum E compleatur: deinde in 
curvà K L. ad abſciſſam N O, & ad punctum M ordinatim appl. 


cetur MIT; ſumatur ſpatium hyperbolicum AZ T E, recta ET a. 
3 2 | | | ſy mptoto 


1 


WW {mptoto Te parallels abſcifum, æquale ſpatio WP M17, & fiat 


ali by erbolici, &c. ut ſupra. 
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— — —A—4 


po = TS, eàque ratione deſcribatur curva w τ ; dico PI | 
curvæ quæſitæ ordinatam eſſe ut ſpatium M P F. Hoc autem 
manifeſtum eſt; fluxio enim ſpatii MI WP æqualis eſt fluxioni 


ſoatii AZE T x, ideoque P WX Z = fluxioni lineæ T ductæ in 


—... wt 5 „ 
ST vel in 3 erit igitur PW x2 ut fluxio lineæ T 2 
' five lineæ P@ per ipſam P diviſa; fed P W 2 eſt ut —; | 2 


unde erit PO x2 ut y, & neceſſario y ſive PI ut ſpatium MP 
o . Prima igitur regula curvam, qualem problema requirit, ope 


= =D 


——— —— 


In exemplum hujus regulæ loco curve K I. (in Jig 35.) ſumatur Fig. 35. 


— 


3 
— 


linea recta lineæ NO parallela, & erit linea n ea, | 
quæ logarithmica dicitur, cui NO aſymptotos eſt; ideoque & | 


linea E F etiam logarithmica, per punctum M tranſiens, & aſymp— 
toton habens lineæ N O parallelam; propterea quod area MP 


2 


© hic erit ut P MY *. Si vero ordinatæ n,, Þ a y ducan- f 
tur æqualiter diſtantes a puncto M, ordinatæque M proximæ, | 
erunt £n, g æquales quando primum naſcuntur, quoniam ſpatia { 
M, My ya tunc æqualia ſunt 3 ex oſtenſis autem eſt E a B # 
Me vel Ma1, unde en Me; & e nad ———— ut radius N 
ad ſinum anguli ſub N My. Quoniam igitur P I ſemper eſt ut 1 
3 e | M PO „ = 
partum + MP o, erit PI ubique ad — — ut radius ad ſi- | 

9 NM N 

zum anguli ſub N My; & denique limes ordinatarum negativa- |; 
Tam ad ſpatium totum comprehenſum a parte P » linex logarithmi- | 
r ab ordinata M, & ab aſymptoto MO ad ordinatam | 
I applicatum ut radius ad ſinum anguli ſub N Mw : eſt autem 4 
| {<cangulum ſub My & ſub line logarithmicæ w ꝙ Q ſubtann- | 7 
gente ad ſpatium prædictum etiam ut radius ad ſinum anguli ſub N 
My : adeo ut limes ordinatarum negativarum lineæ curve E F 
*qualis crit huic ſubtangenti, unde fi Y M retro pro ducatur ad o, f 

- 

"+ Vid. Barroy. Lection. Geometr. f. 123: | j 

Vor. VI. 5 N —— G- | l. 
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ut Me huic ſubtangenti fit æqualis, & ducatur 8 N lineæ NO 
parallela, erit illa curvæ E F aſymptotos; erit autem curve hujus 
E F fybrangens lineæ M æqualis; propterea quod MS eſt gn. 
Unus 1gitur caſus curve logarithmice commode invenitur per regulam 
primam, &c. ut ſupra. | 5 
_. Hec autem regula pr imum oſtendit modum quo problema ſolvi- 
tur. a has N 
Regula ſecunda.] Deſcribatur curva quæcunque x M y per punc- 
Fig. 35, 37- tum M tranſiens in Fig. 35. vel unc, mp in Fig. 37. ubi curva 
invenienda duobus cruribus e MF, EM f conftat; ut curvarum 
x My, & x nc, mp ordinatæ ut Py, Qe, que zqualiter a puncto 
M principio abſciſſæ diſtant, ſint æquales, fed a contrariis parti. 
bus abſciſſæ poſitæ, ita ut mutato abſciſſæ ſigno, ordinatæ ſignum 
8 etiam mutetur. 5 7 
Fig. 38-  Emponatur porro (in Fig. 38.) hyperbola æquilatera a b cujus 
EE axis tranſverſus a g, conjugatus hq, centrum d, aſymptoti dr, ds; 
2 ſumatur dt= Py, & ducatur tv w ad hq perpendicularis, juncté 
VB = w, ſumatur quoque dx Mn, & ducatur xy item rectæ linea 
| Fig. 35. h q perpendicularis, juncta dy. Jam fir curva K L. (in Fig. 35. 
Fig. 37. vel Kk L1 (in Fig. 37.) talis ut ſpatium IMP W æquale (i 
ſpatio a d , ſi curva xy per punctum M tranſit, aliter quale ſpa- 
tio da W- day; hac enim ratione curve K L, & K k LI non 
deſinent conditionem habere, quæ in regula priori requiritur, nempe 
ut ordinate ad æquales diſtantias a puncto M fint zquales, & ab 
| eadem abſciſſæ parte poſite. Nam area hyperbolica a dw affir- 
ö mativa eſt, quando dt vel P y eft affirmativa, & eadem area ne- 
Rs | gativa eſt, quando dt vel Py negativa eft, quia area tota hyper- 
bolica ab eadem parte lince hq jacet : ideoque area curvarum 
| KL, KK LI ad ordinatam MII terminata ſignum ſuum muta- 
bit, quando abſciſſa MP, magnitudine ſervatà, ſignum mutat 3 & 
= curve ordinata nec magnitudinem nec ſignum mutahit, mutations 
| i; ſigni abſciſſæ. Sit porro ad? = parallelogrammo TE in hyper- 
| bola priori: quo efficietur ut tw t ſit ad ad ur TE ad 14 
ö .: *z 0 lgitur TA fat=z ad, ert td t ro. Porte. 
| ducantur ordinate 2, a By ordinate M proximæ; Geinde [1 
| „ Fig. 35. ubi curva @+ Q ſimplex eſt, cum en fit ad ag ut spat 
| | wn My“ ad ſpatium My ya, erit ey g; unde & earum wu 


| — 5 8 5 
| que M= Ma. Ideoque en ad ———— ut radius a num 


ES) 


on, t 

1 MTP 

anguli ſub N MY, & ubique PI ad ——— in eadem ration. 
Ea My 


Vid. Philof, Tranſat, No 338. prop. 4. 


— — - Armory — - 
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In Fig. 37. ubi curva N ex duobus cruribus compoſita eſt, Fig. 37. 
en eſt ad g ut ſpatium Y M & ad ſpatum 44 M ay five ut 
M ad MN, propterea quod Me—=eſt Ma. Cum igitur ne- 
ceſſe fit, ut j X A g S ſit Me, ſcilicet ut crura MF, ME in 
angulo propoſito ſe mutuo interſecent, erit ratio ey ad M ſubdu- 
plicata rationis ey ad a & vel ſubduplicata rationis MY ad M \: 
ideoque en ad ſpatium My applicatum ad mediam proportion - 
alem inter MY, M 4 ut radius ad ſinum anguli ſub NMY; & 
generatim PI ad ſpatium MY P applicatum ad mediam pro- 
5 portionalem inter MT & MJ in eadem ratione. Eſt autem Mx 
Sy x dx, & M = yx dx, & ad media eſt proportio- 
nalis inter y x dx & VX - dx. Unde utrobique dictis a d, a; 


dt vel P y, R; erit PS N 2 4 ＋ RR ＋ R; RSI a * 


—_ OW MP6O6y _ 8 
* PI ad — ut radius ad ſinum anguli ſub 
„ 0 aj „ . 


— SAS - — 22 
— — - — ” i, 20 i en 


NMY. Regula igitur ſecunda pendet a primd, & curvam problema- 
ti ſatisfacientem fine ope ſpatii hyperbolici, &c. ut ſupra. Nam hic 
ſine ſpatio hyperbolico curva invenitur, cujus quadraturà problema 
2 em TT %% „ 
Duæ autem ſunt in hac regula formulæ. Formula prior nimirum 


. 


2 


PY VA RR R, curvarum geometrice rationalium, que 
maxime hic requiruntur, inventioni accommodatur ; facile enim eſt 

ita ſumere quantitatem indeterminatam R, ut curva = qua- 
draturam admittat. - 


3 
> 
. 
: 
£ 
: 
} 


Ne caſus magis compoſiti memorentur, ponatur R vel PY = cz», 
ut & A numer! ſint impares vel inter ſe primi, vel eorum alter 
unitas: hac enim ratione curva, cujus ordinata eſt P y, conditionem 


habebit in hac regula neceſſariam, & erit P# Y FRK 


— 


| | | 2 11 ; SEA  : m 7 | 88 — 2 1 77 


RS ee ren” n ct aas e 


n | —2M 


v1 1gitur — + 1 fit vel numero —— zqual's, vel ejuſdem mul- 


plex, id eſt, ſi ſumatur m 3 & n numero cuilibet impari 


ps 5 — 2 m | 
qualis; pars ordinate 2” Ve aA e ſub vinculo 
ncluſa, ideoque & ordinata tota quadraturam admittet “. 


* Vid. in Tract. de quadr. curv. Newton. tab. curv. ſimplicior. quæ quadrari poſſunt. 


N 2 | Verbi 


n 


= * A * » _= 
Er Lee en — 


—N— —— ͥͤ oo tA — — — 
1 _ 


— 


—, — 


—— 
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æquatione comprehendetur ax PI! —3 23 xPI= 


4 
323 


quæſitas inveniendi modym. 


A Problem relating to 


Verbi causa, ponatur — = —4, c=1, & P4=2=+ 
7 


* 


214 
3 
E bn 


iy £ 3 3 | 1＋ 44 
vV 1-F aa 1.2 3, Undeerit area M v+»P= = 


—— 


aa 


, curvaque queſita hac 
— 8 5 


2 
3 


. 32 
4 


—+ 
25 23 

— +az . In hac æquatione cum 23 ſignum non mutabit, 
mutatione ſigni abſciſſæ 2; pro eadem ipſius magnitudine tam ne- 
gativa quam affirmativa PI eandem habebit magnitudinem, & ſuh 
eodem ſigno; unicuique autem magnitudini abſciſſæ 2 reſpondet & 


affirmativa & negativa ordinata: adeo ut curva quæſita habebit for- 


mam hic appoſitam (in Fig. 39.) 3 e tribus conſtans cruribus a b c, 
d e, df punctis b, d æqualiter a puncto M diſtantibus; quippe eſt 


Md Mb -: quando enim eſt z = o, erit PIY - & P 
| =—, 
| 4 3 | OS 


Hæc autem regulæ hujus formula prior ſecundum exhibet curvas 


of 5 


In formula poſteriori, cum R ſit S a X . 


a P $ 
P y ejuſdem magnitudinis manebit, ſed ſignum mutabit, quando 


abſciſſa magnitudinem ſuam ſigno mutato retinet, fi P & talis ſu- 


felt P#* £5 a 
matur, ut mutando abſciſſe ſignum —— convertatur in ——, & 
| Ss VVV | P © 
üͤX’ .. Ts 8 1 
contra ut — convertatur in — Et hæc formula poſterior 4%, 


tium continet problema ſolvendi modum. 


ee 


Verbi causa, fit P = 4x ———, quando 2 eſt affirmativa, & 
A „ 


e Hors 7 e 
. n ——— 
© 4 I en Le or 
5. e OI N. n - 


 poſſunt, form, prim. 


ducatur y aſymptoto e parallela; parti 


inverted interſecting Curves ſolved. 
* CTR 


erit R vel Py codem tempore = 7 4 x quando autem 
CZ C—2ZE 


3 | 3 
2 negativa eſt, flet * $ — 4 Rx — | & R vel Qe — 2 2 * 
; 4 | 
o | 2487S 
. Hine autem R equalis-erit —, & RZ X = 


2ac2z=ccecR ; ideoque curva » M y linea tertii ordinis, imo ſpecies 


carum quinquageſima nona; propterea quod æquationis c R R + 


24acc=0 radices ſunt impoſſibiles “. Linea autem curva hinc 
invenienda, ſi fiat (in Fig. 40) NM vel M O=:, logarithmica eſt, Fig. 40. 


Fig. 41. 


cui recta A B eſt aſymptotos. Cum enim P + fit =a x , erit 
er Eg „ 
exdem ——. Si igitur (in Fig. 41.) in rectà linea qua- 
c ET 2 V 28 


cunque as ſumatur * O M —c, & ei ad perpendiculum eri- 


gantur a 3, x jz quarum « 4 fit = a, & ſi aſymptotis, as, a Þ per 


punctum , deſcribatur hyperbola & 1 & fumpti zxv=MP=z, 
ac 


KN 


ſpondet area, quæ erit ad aream x pv ut ſinus anguli ſub N PI 


0 Vid. Newton. Enumerat. linear. tert. ordin. ad Fig. 63. | 
Vid. Newton. de quadr. curv. tab, curv. ſimpl. quæ cum circ. & hyperb. compar. 


22e 


ordinate P re- 


5 | 2 2 8 

ad radium, & alteri parti — ejuſdem ordinatæ reſpondet area, 

; e e 

quæ erit ad a x x4v—x pev in cadem ratione F. Unde PI, quæ 
MP4 v mo „„ ee 

eſt ad — ut radius ad ſinum anguli ſub NM x, erit = 


94 
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2 * pο˙² 


—=x. 0 igitur ſumatur OS OM, & ducatur M 
a 5 


ordinate PI retro preducte occurrens in y, ut fit Py SPM 


2 * EA, | hs 
—: ideoque linea MI logarithmica, cui AB 


u, erit y I = 
i J 


aſymptotos eſt, & £ M ordinatim applicata, efficiens cum aſympto- 


to AB angulum ſub As M verſus contingentem æqualem dimidio 


anguli ſub AON. Alter igitur hujus lineæ caſus deducitur, &c. ut 
ſupra. 5 rs 

Magis generatim, ſi r ordinatam curve alicujus denotat, quæ in- 
ſtar curvarum « M {hy & x Nn C Mm P A acl abſciſſam NO delcripta 


ordinatas habeat æquales, que æqualiter diſtant a puncto M, ſed a 


— — | | | S I 
gr XFdrr=xter? Fc xf arr Nc” x fr Hr EN. 


contrariis partibus abſciſſæ poſitas, poni poteſt ordinata Ps = 1x 


_—_— 


— 


＋ : 


bar +Fdrraeer+&cxfargrr&ch: XD Flr ra. NC '6] 


——_— - 


Ex priori hujus regulæ ſecundæ formula deducicur quoque theo- 
rema, cujus ſupra fit mentio, ad inveniendas curvas tam rationales 


utile, quod quartus erit modus problema ſolvendi. 


- Theorema.] Quoniam eſt PS =v aa+ RR R, | & R = 


Ng. 38. 37. 


Lukes. | 


manifeſtum eſt, fi — vel — ſit ut fluxio ordinate, quæ abſciſſe 


aa NR 


ſuæ ad perpendiculum inſiſtat, alicujus curve, erit — — 


Aa 


ejuſdem curve fluxio; curve autem hujus ordinata æqualis erl! 
areæ curve xj ad a applicate, fi angulus ſub M Py rectus it, 


& cum area curvarum (in Fig. 35,37.) xMy, & C, mp e. 


dem ſigno afficiatur, tam quando abſciſſa eſt affirmativa, quam qua!- 


do eſt eadem negativa, quoniam are ad diverſas abſciſſæ partes 


ſitæ, fi modo ordinate inſiſtunt abſciſſæ ad perpendiculum. 


in illis diverſis caſibus jacent; & præterea cum eifdem abſciſſa mag: 


nitudinibus areæ æquales reſpondeant, curve, quales problema 1e- 
quirit, inveniri poſſunt curvarum ope, quarum ordinate ad eaſdem 
abſciſſæ magnitudines æquales fint, & ab eadem abſciſſæ parte po. 


Deſcripta ſit ejuſmodi curva no, quæ tangat abſciſſam in puncto 


| 
4 
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M (ut in Fig. 42.) fi evaneſcat, quando abſciſſa eſt = o, fluens Ng 42, 


quantitas fuxion! longitudinis curve no reſpondens; aliter, quæ 


habeat ordinatam primam Mm (ut in Fig. 43.) æqualem magnitu- Fig. 43. 


dini fluentis iſtius quantitatis, quando abſciſla eit = o. Erigantur 
ordinate Pp, Qq; deinde erit PI curve quæſitæ ordinata, qua 
ah alterà parte puncti M jacet, vel = M p P p, wel Mmp 
Pp; ordinata autem QR, que ab altera parte puncti M. ca- 
dit, vel =M q—Qq, vel Mm q- Q.. 1 
Obſervandum autem eſt hoe theorema aliquando partem duntaxat 
curve quæſitæ deſcribere. eo Pe ned 

| Ex ratione autem, qua hoc theorema inveſtigatur, manifeſtum eſt 
quo crura curve hic deſcriptæ ejuſdem linem eſſe partes: nimirum 
utriuſque naturam eadem æquatione definiri. Hanc autem curvam 
in ſita inverſo diſpoſitam ſe interſecare in angulo quali angulo 
ſab NOB inde manifeſtum eſt, quod rectangulum ſub fluxione 
PI & ſub fluxione QR, ordinatarum ſcilicet equaliter a puncto 
M diſtantium, æquale eft quadrato fluxionis avſciftz : ſi enim cur- 
v n O ordinate wr, xt applicentur ordinatis Q q, P p proximæ, 
& Px, Qw {int æquales, & ducantur rs tv abſciſſæ NO paral- 
ehe, erunt triangula p tv, q rs rectangula ſimilia & æqualia: 12 
0917 autem triangulo rectangulo quadratum ab alterutro I'tere angulo 
e adjacenti equale eſt rectangulo ſub ſumma alterins later is angulo 
recto adjacentis lateriſque angulo ei ſubtendeutis, & ſub diſferentid eo- 


— — ä 


rundem laterum. Igitur tv = Px = pt Epvyxpt—pv 


ff. — 


= pt+pv xqr—qs: eſt autem ultima ratio Px ad pt -F pv ea, 
zum fluzio abſciſſæ habet ad fluxionem ordinate PI; & ratio 
* «vel Qw ad qr—qs ea, quam fluxio abſciſfæ habet ad or- 
crate Q R fluxionem. Unde conſtat propoſitum. Regrla igitur 
/ cada theorema, &c. ut ſupra. So 1 

Jam ſin o fit circuli circumferentia, linea E F cyclois erit, quan— 
4% 2ngu'us ſub NOB vel ſub N PI rectus eſt. Porro fi curve 
0 longitudo cum rei conferri poteit, quarum curvarum ſim— 
ima eſt parabola ſemicubica, curva inventa rationalis exit. 
-j*cnatum parabola ſemicubica, fi rite diſponatur, ejus curve Par- 


BO qumidiam exhibebir, quam in exemplum formulæ prioris 12 
1 (ccundæ deline | 


WES avimus ; ſcilicet (in Fig, 39.) crus de, partem- p;, 
gue inferiorem b c cruris a bee. Relique autem illius partes de- 
, 1101 Poſſunt, {1 retro producatur ordinata IP donec pars producta 
*qualis ſit Am p —P ͤ p, & producatur R Q ab altcro abſciſſæ 
de, donec pars producta æqualis ſit Mm q Q q. 
Nunc tranſeundum eſt ad regulam 3am, que etiam curvas geo- 
etrice rationales largitur. 8 


Kegula 3.] Regula hac tertia duos guoque complectitur pro- 


blema 
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blema ſolvendi modos a prioris regulæ formulis propoſitione noni 
tractatus de quadratura curvarum Newtoni derivatos. 


Propoſitione iſta ad formulam regulæ præcedentis priorem ad- 
hibita invenitur area curve, cujus abſciſſa eſt z, & ordinata 


VaaH＋ KRA R, zqualis areæ curvæ, cujus abſciſſa eſt R & 


1 N 
ordinata — v a4 KR H - R. Hinc autem quinto modo ſolvi. 


tur problema. 
Verbi causà, ut exemplum generale, quod antea“ exhibui, ir. 


veſtigetur „Poſitis WMP = 2 & P , — R, ut Prius, fat Re | 
NR CCC 2 
z R „* AR, & erit RN AC AR; ſint 


autem & 7 numeri impares vel inter ſe primi vel eorum alter 
unitas; ut ſigna abſciſſæ & ordinate R ſimul mutentur, ſicut in 


wy 


regula priori requiritur z jam erit ordinata — Y/ @ R RH K 
71] — 1 1 


. 7 xc FIR V RRR TER N TA R=], area 


igitur curve, cujus abſciſſa eſt & & ordinata yaa FRR+R, 


55 
1 » 
11 


æqualis erit areæ curvæ, cujus abſciſſa eſt R & ordinata R 


8 1 g 
xc+dR?*xvVaa+tRR+Ry” xc +7R?, ſi modo hæc poſs 
rior ordinata cum abſciſsa ſui angulum contineat æqualem anguio 
ſub NM; unde hujus poſterioris curvæ quadratura linea exhibe- 
tur problemati ſatisfaciens. Erit autem hæc linea curva geometric 
irrationalis, niſi 2 & certos quoſdam numeros deſignant, vel cert 
quædam fit relatio inter coefficientes c, d; hæ autem conditions 


„ 


In Act. Erud. Menſ. Avril. 1721. — 
| | ratione 


inverted interſecting Curves ſolved. 
ratione ſequenti inveniuntur, Erit * area curve, cujus abſciſſa R & 


ordinata R "x 6 OR » ER =» x TIEN x VNR. 


„ 


— — 
— 


m+n 


— I 77 FRM: 
ad R x —— + IR Rf x 44 i D 

mn m3 

„ +3 
df———xe 
1 m a a Rt? 5 
„ . R* ＋E c. ut ſinus anguli ſub 
mana 12 5 
4 — 4 4 


NM ad radium. Hæc autem ſeries terminabitur & quadratu- 
ram finitam dabit, fi » ſit unitas & m numerus negativus terna- 
rio major, vel ſi ultimus terminorum hic ſcriptorum ſit nihilo æ- 


n 3 


quliy deft, f fir A —=6, vel ird=0, n=1, & m=—3. 


mae 


Fr hie quidem ultimus caſus curvam exhibet, que theoremare Per. 
ccentt a parabolà ſemicubica invenitur. 


R „ -7T N. 


Magis generatim ponere licet 5 


be e => 7 U, ubi p numerum e parem | 


2 m 7x * „ 
© {notat; unde fiat z = R * - WAITS | eee eR#.... 
| 1 m n 25 n An 


r 


- — | | FP „ 


+ ke, & curve w N ordinata = = + * R*-FR* 
3 77 | 


N xv — Hinc + f » fit unitas & m 


WINE negativus numero p + 1 major, curva dabitur geometrice 


ns vel ſi certa quædam relatio ſit inter coefficientes 6, 4, e, 
7 IR que relatio facile invenitur ut antea. 


* Per prop. quint, quadr. cur. Newton. + Per prop. proxim. citat. 


Vol. VI, O | Porro 
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# Problem relatt mT 


Porro ad alteram regulæ 2dt formulam adhibendo Propoſitionem 
nonam memoratam libri de quadraturi curvarum, ſextus ority 
n ſolvendi modus. | r 


Litera y denotante ut ſupra, fieri bort ordinata P < 


b+c FI drr e = : 
Der Tir e area curvæ, abſciſſa eſt z & ordinati 


Po, quali erit areæ curvæ, cujus abſcina . erde 


— Ax 


2 b+ er drr Se 8 R 2 
2 ** — . Ponatur igitur - „7 
„ er drr Se. e 1 * 
. ace 


Farr e ol . * 2 ce 


x1 = dart + Tl, & curva, cujus ordinata eſt + conditionem 


hic neceſſuriam habebit. Eric enim 2 = : X , b +2 9 _— 


rf Fat X AFB7rr FOR ee cujus ſerici co- 


efficientes A, B, C Sc dantur per propoſitionem quintam Trac- 
tatus de Quadraturk Curvaruem. Maniteſtum autem eſt nec terminos 


hujus ſeriei nec quantitatem þ 2 25 r xrr + q dr+ . p t 


ſigna ſua mutare mutatione ſigni quantitatis 7; quantitas au- 


5 
tem 4, ſim, n numeri ſint impares, ſignum mutabit, quando 
ipſa 7 aun mutat; ideoque ordinata & abſciſſa ⁊ ſigna fimu. 


„„ 2 „ Terre 
mutabunt. Ordinata autem a x XR 2 


kd Rat ec Seas 


—— [ 


bee how 


ar. vo 


x 3+ Fer Fines + of 


x b = " r F d re I" 77>, 2 Et hinc facile inveniri poſſunt curvæ 


rationales. 
Pro exemplo ſimplici ponatur pÞ=1= u, d, Seo; ur 
5 

v9 
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de erit —=0bb — corn, & 2b 1ccr, Ordinata au- 
7 = 


Fo (em curve metiende = a bb AHber ace; ejuſdem igi- 
tur area eſt, ad abby aberr +4 accr)?, ut ſinus anguli ſub 
N MY, ad radium z ideoque erit PI =bbr -bcrr zeec. 
Hinc autem invenitur parabolam ſemicubicam problemati ſatisfacere, 
Fo quam ita deſcribere oportet. Data (in Fig. 44.) linea recta AB, & Fg. 44 
nm ca puncto C, una cum linea recta CD angulum ſub BCD 
cum linea CB conſtituente æqualem angulo, in quo curva fe in- 
E  terſecare requiritur. Ducatur ad libitum H GI ad CD parallela, 
ſumaturque in ea GH =2 CG; deinde dividatur angulus ſub A CD | | 
m duas partes æquales linea rea C E, & denique ad diametrum = f 
E HI & verticem H deſcribatur parabola ſemicubica K HL, que 
tranſeat per punctum C, ita ut CE ordinatim applicetur ad dia- 4 
metrum HI. Hæc parabola ad eandem lineam ſimiliter applica- 
ta, ſed ſitu inverſo, ſe interſecabit in angulo æqquali angulo ſub 
BCD. | %%% 
Si placet curvas hac regulà inventas theoremate præcedente con- 9 
ſtruere, ex iis, quæ hic tradita ſunt, curva huic negotio apta in- ö 
veniri poteſt; erit enim curve illius ordinata æqualis areæ curve 
x 44d a applicatæ, quando angulus ſub M., rectus eſt. Verbi 
causa, hujus areæ fluxio, nimirum P y x z in exemplo ſecundo pri- 


11] naman 7] 


oris partis hujus regulz erit = R R * R Nc FAR TN. 7 F RA 


= RR = x c AR. 2 R+. _ RJ: ideoque curvæ hic re- 


| LORE. SH 
quiſitæ ordinata erit R * x — „ + ——— dR . 
e i m + 1 m + 3 u 
9 300 8 
7 —— R . 4ů—ð F Re. 
„„  m=p+tins 
In 


exemplo poſterioris partis hujus regula erit R (=4 @ 


IF dS. dn 2þcr 2 dn & Ke 


| -) — 1 — PIII RK 
a PO b 2 bd cc r d EH ee 


— 
* 


Rz yr 


| x2bcÞ+2cdr* +&cxbb LTA cer 
ad D x hone fn wy ; | 
OA; hæc igitur eſt 8 ordinate curve quæſitæ. 
2 5 


Si 
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Si fit m=1=z=f, d, Sc So, erit Rxz=26bcrx, & or. 
dinata curve quæſitæ =b cr 7 ; quoniam igitur 2 = erit þ þ } — 
2 ccr3, erit curva quæſita in hoc caſu parabola divergens cum nodo, 
que definitur hac æquatione 3ezz=33 - 2 % ee)“. Et 
hac curva deſcribetur parabola ſemicubica ſupra inventa. 7 
1 Verbi causa, ad rectam lineam (in Fig. 45.) A B ducatur per. 
Fig. 45: pendicularis C D, & ad illam ut axim deſcribatur ejuſmodi parabola 
| divergens FECEG. Deinde ducatur ad libitum H I angulum 
quemcunque datum cum rectà A B conſtituens, & ducatur HK LM 
ad CD parallela ; deinde ſumatur HN HK arc. CK, HO 
HL arc. CK L, & ab altera parte puncti H, HP= CEM 
— HM; & curva hac ratione deſcripta parabola ſemicubica erit. 
Hinc apparet quomodo curvæ, quarum inveſtigationi regula hæc 
tertia aptatur, theoremate præcedenti conſtrui poſſunt, poſtquim 
earum forme cognoſcuntur, ſed he curvarum forme, a quibus 
rationales deriventur, regula hac tertia optime inveniuntur. 
Haæ ſunt tres regulæ, quarum ſupra fit mentio. Ultima ſenten- 
tia, denique bis regulis, &c. exemplo ſequenti illuſtrari poteſt. 


2 3 a XT Tex 
Sit y vel aTV C2 dx Tex vel = | 


b 


dex 
que duæ æquationes omnes complectuntur ſectiones conicas. Inde vero 


8 ; os 


ae th 


nveniemus — ve] = =—— — . 
N dex b Vc dx e xxx 2 dx exx 
2 c dd T2 ae - 25d EO 


vel = 


221 quæ æquationes 0- 


dex x bd—ae+2cdxFcexx 


ſtendunt in nulla ſectione conica, quomodocunque diſponatur, quan- 


Ha u be 
titatem — conditionem habere, quam hoc problema requirit ; ide. 

_ _oquenullam ſectionem conicam problemati ſatisfacere. Quod com. Wl © 
probari etiam poteſt examinando rectangulum ſub fluxionibus pil BP Þ 
mis ordinatarum æqualiter ad diverſas partes a principio abſcillz 0 
diſtantium. ” ö 8 
Vid. Enumerat, linear. tert. ord. Eg. 73. cl 


: | | Hinc 
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Hinc autem cognoſcitur nullam lineam curvam geometrice ra- 
tionalem problema ſolvere, quæ parabola ſemicubicà fir ſimpli- 


cior. 3 ES on 3 BE 
di vero talis inter quantitates a, b, c, d, e relatio ſtatui potuiſſct 


J 1 # \ R FP OP 5 . f f ''s . 8 55 | LE 
ut — conditionem in hoc problemate neceſſariam obtineret, nempe 


ut quantitas, quæ in z ducitur, eadem eſſe potuiſſet, & ſub eodem 
ſigno, pro eadem magnitudine tam negativa quam affirmativà ab- 


ſciſſæ x, quo eveniret ut foret . fi abſciſſa in oppoſitas 


partes a ſuo principio, æqualibuſque momentis fivere ponitur: tum 
protecto ſectio conica hinc determinanda vel. problema ſolveret, 
vel ſectionis problemati ſatisfacientis ordinata ad ordinatam hujus 
rationem haberet datam. C „ | | 

Jam vero his regulis alias aliquot, quas ab amico accepi, ad = Es | 
problema ſolvendum adjungam. EY ” 

Regula 4.] Jiſdem poſitis ac in regula prima, fit (in Fig. 46.) Fig. 
NO ad AB, CD perpendicularis; ſint PI, QR ordinate æqua- 
liter a puncto MI diſtantes, & fit curva G H per punctum I ducta 
ſimilis & æqualis curve f EF. Ordinatis PI, Q R parallele & | 
proxime ducantur j l, r, & lineæ rectæ Ik, Rs lnex NO 1 4 
parallelæ. Angulus ſub sR r = eſt angulo ſub k I]; unde anguli 
lubjIk, s Rr fimul ſumpti æquales ſunt angulo dato ſub jI]; & 7 
quantum angulus ſub j Ik dimidium anguli ſub j11 ſuperat, tan- j 
am angulus ſub sRr ab eodem dimidio deficit, S1 igitur (in Fig. ©» 
17.) radio quolibet mn circuli arcus no deſeribatur, & ſumatur T 4 
avgulus ſub nm p= dimidio anguli dati ſub j Il, angulus ſub n mq 
= anguJo ſub jIk, & angulus ſub nmt S ei ſub s Rr, ſectores 
imp, pmt erunt æquales. Poſita autem Ik=Rs= 1, exit jk 
" WW © tangens anguli ſub jIk vel anguli ſub nm q. & rs erit ut 
'angens anguli ſub s Rr vel anguli ſub nmt; ideoque & fluxio 
ordinate PI erit ut tangens anguli ſub n mq, nimirum ut nv; 
& fluxio ordinate QR ut tangens anguli ſub n mt, nimirum ut 
Iz curve igitur T 2, cujus areæ ordinata PI proportionalis 
elt, ordinata P poteſt eſſe æqualis tangenti nv, & ordinata Q y 
ab altera parte puncti M —=n w. Quoniam autem ſectores pinq;, 
mt ſunt æquales, conſtitui poteſt ſector ꝑmq æqualis areæ MIIW 
av cujuſcunque K L conditionem habentis in reguli prima indi- 
3 & ſector pmt æqualis arex M X Q qjuſdem curve, 1 
Mique ſi ducatur linea recta en lineæ M parallela & proxima; 
um angulus ſub «Mn S ſit dimidio anguli ſub j II, vel angulo 


{ub 


6. 


— 


102 


Fig. 46. 
Fig. 48. 


Hg. 47. 
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ſub nmz, erunt triangula : Mn, nmz ſimilia, & prima ratio :; 


| M7, 
ad «M eadem cum ratione zn ad nm; ideoque vy = ; 
i TOE 
propterea quod ? M = eſt 8 „ &M Y=nz. Hic autem ha- 
| 0 f * | Þ a Y - : 


| betur /eptimus modus, quo problema ſolvi poteſt. 


Si loco curve KL linea recta ſumatur, quicunque fit angulus 


ſub nm eadem deſcribetur curva; adeo ut hac ratione invenitur 


una eademque curva, quæ diverſis fitibus in angulo quocunque dato 
problema ſolvit. Hæc autem curva a circuli & hyperbole qua- 
draturà dependet; fi enim ducantur mx, no ad mn perpendicu-. 
lares, quarum no = fit mn, & aſymptotis mn, mr hyperbola @ - 
deſcribatur, & deinde q Ou, pos ducantur lineis mm, neo paral. 
lelæ; Quando M P = ett arcui circuli p q, erit ordinata PI = 


dopvus 


— mn= ſic 2 M 11 X. 
Regula 5.) Deſcribatur (in Fig. 46.) curva x M ut in regula ſe. 


cunda, & (in Fig. 48.) radio = mn deſcribatur ſemicirculus 45 7, 
cujus centrum , fit autem e diametro ay perpendicularis. Su- 


Wy : 


matur ds = Py, ducatur F ad e parallela, jungaturque d. 
Deinde fit curva K L ejus nature, ut area M 11 W P ſemper æqua- 
lis fit ſectori 6 F. In circuli arcu (Fig. 47.) no ductis py finu 
arcus pq, & pd ſinu arcus n p, producatur mp ad z, ducaturque 


ZE ad pn parallela, Porro dictis mn S m p, a; m0, b;znz,c; 


pu, R; nv, y; erit ut mp: pn::mz:2zi, ſedutmd:mn(mp). 
:: mn: m Z; ex æquo igitur ut m (): p (R):: mn: 2 f:: mv 


Tay): zv(y—c) unde b) — be RV & dent. 


5 | bbc+a Rv —RR 
que j=nv E —— ͤ Qä—ͥ.k — . 
e 


Hinc autem modo octavo ſolvitur problema. 


Regula 6. | Per propoſitionem n Trackers. de Quadraturi 


Curvarum area curvæ, cujus abſciſſa eſt & & ordinata 


Vid. Barrov. lect. geamete, pag. 110. 


bb ct 
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„DTR = RR 3 
———— equals eſt arem curvæ, cujus abſciſſa eſt 


be —RR 
C z bhctaRvas—Kx _ 
Eo R&ordinita = Xx ———— Unde habetur modus 
= 1 bb—RR e | 
onus problema ſolvendi. 
Literæ m & n eadem denotent, ac in regula tertia, & fiat — 
F: 3 1 b b HaRV aa Nn 8 | 
R „* RR, & ordinata - « ————— — fiet 
%%Cͤ Wo | 
bbeR " xbþ—RRF"'+90 R DDR „„ 5 


Unde fi » unitatem denotet, & numerum quemcunque integrum 

& affirmativum, curva geometrice rationalis invenietur, ſi modo m fit 1 
numerus affirmativus, vel etiam {12 fit unitas, numerus affirmativus | 
& 2p numerus impar negativus numero n major. / my 

_ Regula 7.] Ducatur (in Fig. 48.) N ſemicirculum a Þ contingens 5% 48 
in g, & producatur e & ad h, dutta oy uw. Sit autem curva (in Fig. Eg. 5 — 
46.) KL ejus naturæ, ut area MI1W P ſit ſectori gu. Dictis 
gitur mn, a; nz, c 3 & tangente arcus pq, R; rt ny=Pe= 


4c ta a R 


— 


FA — R 


Et hic eſt decimus problema ſolvendi modus. 


Quando angulus inter ſectionis rectus eſt, & c =a, hæc regula 
d formulaà poſteriori regulæ ſecundæ comprehenditur. 

Item fi loco « M linea recta ſumatur, quicunque fit interſect ionis 
| "gulus, caſus ille curve logarithmicæ invenietur, quem in reguli 
ccundaà tradidimus. „„ 33 
EKegula 8.] Ur antea, eſt area curve, cujus abſciſſa z & ordinata 
ac a R 


3 3 æqualis areæ curvæ, cujus abſciſſa eſt R & ordinata 


* 
2 
— 


— 
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z aa TA R 2 
_— e - Hic autem eſt undecimus modus problema exe. 


KR àa2 42 — 4 R 


quendi. 


Literis n, # eadem denotantibus, ac antea, ſi n 


R aa—cR 


Ka D Raa R R x 4+ —c RK // D : que 


formula curvas geometrice rationales facile præbet. 
Si fit / = 1 = n p; eadem parabola ſemicubica atque ex 
regula tertia invenictur. 9 5 5 | Wo 


N Regula 9. | $1 (1n Fig. 49.) NO ad lineas A * CD perpendi- 


cularis fit, & ducatur curva K L, cujus ordinate P W, Q X, que 


equaliter a puncto M diſtant, æquales ſint, & ab eadem abſciſta 
parte poſitæ; radio ordinate PW quali deſcribatur circuli ſeg- 
mentum a be, que angulum comprehendat angulo æqualem, in 


quo curva le ipſam ſecare requiritur cujus ſegmenti centrum æqud— 
liter diſtet a lineis AB, C D. Ducatur autem & alia curva «MM 


cujus ordinate Pu, Qe æqualiter a puncto M diſtantes ſint æquales 
& a contrariis partibus abſciſſæ NO poſitæ. Deinde ſumptàâ Mf 
= Py ductaque fh lineæ NO ad perpendiculum, junctàque c |, 
manifeſtum eſt, ſi curva quæſita E F ejus fit nature, ut contingens 
in puncto I ſemper fit parallela lineæ c h, propoſito ſatisfaciet. Nam 
cum fit WPS QX, idem circuli ſegmentum ordinatis P W, 


X convenit; adeo ut fi ſumatur Mg = Q 8, ducatur gk ad 
N O perpendicularis, & jungatur ck, linea recta corftingens 
curvam quæſitam E F in puncto R parallela erit linea E K. 
Quoniam igitur Q o eſt Pu, ideoque Mg g Mf in ſity 
hujus curve E F inverſo, & quando punctum R in punctum 
cadit, contingens in puncto R lineæ puncta a, h conjungent! paral- 
lela erit, & cum contingente in puncto I angulum conſtituet qu. 


lem ei ſub a hc, nimirum angulo in ſegmento a be comprehenis. 


Invenitur igitur hujuſmodi curva, fiat ut y: S:: fh: fc. Quit 
obrem ſi pro P W ponatur n; pro a M=M c ponaturs; F 
intervallo inter punctum M & centrum ſegmenti ponatur / 3 & p70 


P»r= MH, 75 habebimus 5 T: mm —qqz=pin+g &) - 
| y 1mm 


NE: _ RE: 3 „ aactÞHaaR | ET "ua 
a*—ccR-RF : & ordinata - x iet 2 R 


X / 
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Van = =P 
1 44 


tum ſegment! abc angulum, & invenietur y vel | [ metiendo 


2. Dantur autem rationes inter m, u, p ob da- 


= 4 mm—0q — ? 
curvam, cujus abſciſſa eſt x & ordinata — Hic au- 
tem exhibetur duodecimus modus problema tractandi. 

Si angulus ſub a he fir rectus, erit p=o0, n =m, & ordinata 


m—9q 
curvæ metiendæ  — 


arisfacere, intelligi quoque poteſt ex poſteriori regule ſecundæ for- 
mulä. 


Si loco linearum curvarum KL, * M rectæ ſumantur, quan- 
do angulus ſub a he rectus eſt, erit curva E F cyclois; quæ facile 
determinatur forma undecima tabulæ curvarum ſimpliciorum, que 
cum circulo & hyperbola comparari poſſunt in Tractatu de oo 

_ dratura Curvarum Newton. 


nm 12 = 5 U 5 
— , æqualis eſt tum areæ curve, cujus abſciſſa eſt n 
3 / 4 
= & ordinata = x — tum areæ curve, cujus abſciſſa 
: m aq. 
nn + eat 4 Freud „„ 
11 eſt & ordinata — X — —. Unde habentur duo alii 
Tm 


quenti, curvæ geometrice rationales inveniri poſſunt. 


int , & numeri impares, 1 numerus par, or ponatur _=q * 
q 


- item n = I = op L 4 7 7. T erit 2 = areæ curvæ, cujus 
OL. VI. P abſciſſa 


— 
4 — 41 


. Quam profecto ordinatam problemati 


Regula 1o.] Porro area curvæ, cujus abſciſſa eſt z & ordinata | 


modi, quibus problema ſolvi EY quorum poſteriori, ratione {e- 
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: HN. 6. 


Eg. IP 


A Problem relating 70 


at 3 z Vn 9 
abſciſſa eſt q & ordinata q * xx *, & ordinata — x — TIE 
Fr | e 
fiet = 11 —- F 7 1 TOY 77. 


His guatuordecim diverſis modis generalibus amicus meus prob. 
lematis ſolutionem abſolvit. Demonſtrationes autem illius ex com. 


poſitione uſus in hoc problemate curvarum Geometris notarum fic 


Die Caſau 1 Lin. Logarith.] Sit (in Fig. 50.) A B linea logarithmica 


alymptoton havens CD; cique ordinatim applicetur E F, que fit 


ſubtangenti logarithmicæ æqualis. Ad lineam rectam EF & ad 
quodcunque in ea punctum I conſtituatur alia linea logarithmica 
GH] priori ſimilis & æqualis, ſed ſitu inverſo diſpoſita. D-inde 
ſi contingentes HIL, H M ducantur, dico angulum ſub L H M. 


— . . / 
Ordinatim applicetur HN, fiat EOD EN, ordinatim apylice- 


tur OP, & ducatur contingens PQ. Puncta P& H qualiter 


diſtant a rectà EI, unde punctum P in curvà A B puncto H in 
curva G reſpondet, & angulus ſub OP Q = eſt angulo ſub NHM, 
propterea quod curve AB, GI ſimiles ſunt & æquales. Quoniam 


vero curva A B eſt logarithmica & E N, EO æquales, erit NII 
OPS E FZ. Eſt autem EF NLS O Q, unde ut NH: 


E F (N I.) :: EF (OQ):OP. Cum igitur anguli ſub HNL, 


QO éſint æquales, triangula HNL, Q OP ſunt ſimilia, & an- 
gulus ſub QP O, qui æqualis eſt angulo fub NH M, quali 


quoque erit angulo ſub N LH. Unde anguli ſub N H M & {ub 


NLH ͤæquales erunt, & angulus ſub L H M angulo ſub CNH 


five angulo ſub CEF æqualis. Q. E. D. 


Die Caſu altero Lin. Log.] Sint (in Fig. 51.) AB, CD duz 


lineæ rectæ parallelæ, intra quas quælibet alia linea recta Et 
ducatur. Ad aſymptoton A B deſcribatur linea logarithmica GH, 


cujus ſubtangens fit æqualis linee EF, & ordinatim applicatz 


comprehendant cum aſymptoto angulos verſus contingentes æqualks. 
parti dimidiæ anguli ſub A E. F. Quibus poſitis, ft ad alymproton 
OD alia deſcribatur linea logarithmica IL M priori ſimilis & 
æqualis, & {1 ducantur contingentes LN, LO, dico angulum ſub 
O LN angulo ſub BE F eſſe æqualem. 5 BE 
Ducatur NP, ut angulus ſub A NP angulo ſub AEF ſit r- 
qualis, & erit NP EF. Sumatur NQ linez EF five fubtar- 
genti lineæ logarithmicæ æqualis, jungaturque QL. Quo"! 
igitur Q L punctum Q conjungit cum puncto contactòs E, QL 


ordina- 


inverted intenſecting Curves ſolved. 
ordinatim ad aſymptoton A B applicabitur, ideoque angulus ſub 
LQ N verſus contingentem LN æqualis crit parti dimidiæ anguli 


wb A EF vel anguli ſub A NP; eſt autem NP =EF=NQ; 


quoniam igitur NP, N Q funt æquales, & angulus ſub L Q N 


æqualis dimidio anguli ſub A NP, recta QI. producta tranſibit per 


P efficiens triangulum PN Q iſoſceles. Eadem ratione fi ducatur 
OS, ut angulus ſub COS zqualis fir angulo ſub AEF erit 
OS=EF; ſi vero ſumatur OR=EF, ducaturque RL, ordina- 


S, propterea quod linea I M ſimilis eſt & æqualis lineæ G H. 
Erit autem angulus ſub PRL (—angulo ſub LS) = angulo 


iim ea applicabitur ad aſymptoton CD, & producta tranſibit per 


ſub LSS angulo ſub NPQ. Unde erit angulus ſub LS Q 


= angulo ſub NPQ, & triangula S LQ, PNQ fimilia ſunt, 


anguluſque ſub SL Q = angulo ſub PNQ = angulo ſub B EE. 
L 


Eſt autem & L. S L Q, OSS NQ, item angulus ſub OS L 
(Sangulo ſub ORS) = angulo ſub N QL. Triangula igitur 
OSL, NQL æqualia ſunt, habentia baſes OL, NL. equales, 
& angulos ſub NL Q, OLS, etiam æquales: auferatur com- 


De Cycloide.] Sint (in Fig. 52.] A B, CD duæ rectæ lineæ paral 
lelæ, quas E F ad perpendiculum ſecet. In diametrum E F deſcri- 
batur ſemicirculus EG F, & eo ſemicirculo deſcribatur ſemicyclois 


FH. Jam ſi alia ſemicyclois I LQ priori ſimilis & æqualis ſed 
| litu_inverſo intra parallelas deſcribatur, & {i contingentes L M, 


LN ducantur, dico angulum ſub ML N rectum eſſe. 
Sit I O P ſemicirculus, quo deſcribitur ſemicyclois IQ, ejus dia- 
meter IP; ducatur L G O, lineis A B, CD parallela, & jungan- 


ur F G, G E, IO. Erit deinde contingens LM parallela rectæ 


F, & contingens LN parallela rectæ IO, quæ parallela eſt 
oO rettxE G. Angulus igitur ſub ML N = eſt angulo ſub F G E 
recto, ideoque angulus ſub M L N rectus eſt. Q. E. DP). 

De Parab. Semicub.] Si (in Fig 53.) rectam lineam AB alia recta 
linea CD interſecat in puncto D cum linea A B angulum quem- 
cunque conſtituens; & ſi ſumatur DE: DC; deinde ducatur 


| munis angulus ſub NLS, & relinquetur angulus ſub OL N 
angulo ſub SEQ = angulo ſub B E F. Q E. D. 


Fig. 52. 


Pig. $3. 


EF, ut DF fit DE; & denique diametro CF & vertice C 


deloribarur parabola ſemicubica G CH, quæ tranſeat per punctum 


E, habeatque ordinatim applicatas ad diametrum CF lineæ FE 8 


parallelas : his poſitis, fi parabola hec ad lineam AB in ſitu in- 
verſo deſcripta fit, ut eandem in ſitu jam dicto deſcriptam interſe- 
cet, & contingentes ad punctum interſectionis ducantur, illæ con- 
*zentes fe interſecabunt in angulo æquali angulo ſub C DB. : 


_, Sumatur in parabola G C H punctum quodvis I, ducatur I LE 


& ſumpti EM =E L ducatur MN C. Deinde ordinatim applt- 


4 -<-ntur OI P, N QR, ducaturque C E V, item E X diametro CO 
parallela, His poſitis, erit VX: X E:: EE: FC., XK E. XP:: 
; oh 2; 1 DF: 


C2 
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Problem relating to 
DF: EF. Unde ex æquo ut VX: XP:: DF: FC, dividends. 
que ut VX: VP:: DF: DC. Quoniam igitur et DF=DE =» 
DC, eſt etiam VX IAV P. Porro ut 104g: EF g:: C Oc: CFc:; 
VOc:EFc. Quatuor 1gitur ratione continuata proportionalium 
eſt VO ſecunda, quarum I O eſt prima & EF ultima. Eft autem 
& IO: OV: : LF: EF. Ideoque ſunt IO, OV, FL, FE 
quatuor ratione continuata proportionales; unde ut VO: LF: 
LF:EF:: VO— LE: LE, componendoque ut LF+EF: 
EF:;VO—EF (VX): LE. Demonſtratum autem fuit VX 
æqualem eſſe dimidio lineæ VP. Ut igitur 2 LF ＋ 2 EF: EF. | 
VP: L E;: 2 LFEE AT 2EFg:F.Fg. Jam vero ut IO: LF 
(:: IV: IL. E): : I. Fg (2L FE T LET -E Fg): EF, prop 
terea quod lineæ I O, VO, LF, E F ſunt quatuor ratione con- 


tinuata proportionales; quoniam igitur ut VP:LE::2 LFE+ 


2 EFq:EFg,eritut PI: L E:: 3EFq—LEg:eEFg. Eodem ; 
modo demonſtratur ut NR: EM:: 3EFq—EMg: EF . Cm þ 


igitur E M S ſit E I., erit N RP]; ſunt autem parallelæ, ideo- 


que puncta N, I æqualiter diſtant a linea AB. Si igitur parabola Þ 
ſemicubica G CH in ſitu inverſo ad lineam A B deſcribatur, punc- 
tum N incidere poteſt in punctum I. Parabolæ huic detur ile 
ſitus inverſus þ cg, & ducantur contingentes I FS, EW, ANT 


7 


710; item lineæ WLY, WZ M. Erit ex naturi parabolæ hu- _ 
jus OSS OC, FWS FC, &QT=4+Q C. Eſt aurem& | 


FD = FC; unde FD, DE, & DW ſunt æquales, & angulus 


ſub FEW erectus: &, cum EL fit = E M, erunt & anguli ſub | 


EW I., EW M æquales. Quoniam autem LM F lineis IO, NO 


parallela eſt, & lineæ O C, F C, QC ſimiliter dividuntur in punctis 
8, W, T, erit WL Y contingenti I T S parallela, & W Z M con- 


tingenti AN T. Eſt igitur angulus ſub W Y D = angulo ſub II. 
& angulus ſub WZ DS angulo ſub NA D = angulo ſub I T. 
Porro cum anguli ſub EWL, EW M {int æquales, & angu! 


tb DEW, DWE etiam æquales propter linearum DW, DF 


æqualitatem, erit angulus ſub Y WD = angulo ſub WZ D. Idco- 
que angulus ſub C DB, qui æqualis eſt ſummæ angulorum ſub 
WYD & ſub Y WD, zqualis erit ſummæ angulorum {ub II. 


 & tub Iz T, nimirum angulo ſub TIA equalis. Q. E. D. 


XIII. Accounts of Books ommilted. 


I. Harmonia Menſurarum; ſive Analyſis & Syntheſis per rationun 
&& angulorum menſuras promote 3 accedunt alia opuſcula Mathers 


tica : per Rogerium Coteſium. Edidit. & auxit RoBERTUS SMITH, 
Coll. Trin. Cantab. & Reg. Soc. Socius 3 Aſtronomiæ & Experimes 


talis Philoſophiæ Profeſſor. Cantabrigiæ 1722, in Quarto. 


II. Geometria Organica, five Deſcriptio linearum curvarum Un- 


verſalis. Auctore Colino Maclaurin Matheleos in Collegio Novo 
Abredonenſi Proleſſore, & R. S. S. RE 


The 


—_— 4 0 2 „„ 


Ae L. Vet bur, Page 108. 
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inverted interſecting Curves ſolved. 

The Deſign of this Treatiſe is to examine various Methods pro- 
poſed by Mathematicians for deſcribing geometric Curves, and to 
" demonſtrate a new one infinitely more General, *Tis built upon 
the Theorems publiſh'd at the End of Sir Iſaac Newton's Enume- 
ration of the Lines of the 3d Order. Theſe he demonſtrates in the 
iſt Section of the 2d Part, and in the laſt to ſhew the Uſe of Curves. 
in Natural Philoſophy, ſolves two of the moſt conſiderable Prob- 


22 
3d 


lems that occur in it. 
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_ Experiments, I. QUIGNIOR Rizzetti, an Nalian Gentleman, publiſhed a Bock 
og : concerning the Affections of Light, in oppoſition to Si 
ig. Rizzetti's / N 1 1 RE . 
Opticks, No Lſaac Newton, dedicated to Cardinal Polignac, 1727. In it he cell 
| 456. p. 607. ſeveral of Sir [/aac Newton's Experiments into queſtion, becauſe they 
Dr. Deſagu- did not ſucceed in the Way he tried them, denies the Conſequences 
liers. of others that he allows, and advances new Hypotheſes contrary to 
Experience. The Preſident being acquainted with this, deſir'd Dr. 
Deſaguliers to make ſome Experiments upon this Occaſion. How 

_ thoſe were made and ſucceeded, with Inferences from them, ycu 

have in the following Account „%%% 

NM B. Some of theſe Experiments are Sir 1/aac's, but made af- 

ter a different Manner ; and ſome, as the Dr. informs us, altoge- 

ther his own. | $4 ts 
Experiment 1.] I prepared a Box of about three Foot high, and 

one Foot wide within (whoſe Shape was a truncated Pyramid) in 
Fg. 54 the following Manner. I painted the Inſide of it black, and in the 
| back Part, one Foot above the Baſe, made a ſquare Hole of three 
Inches in Width (whoſe Section is 7 r) to receive a Piece & ſhut— 

ting cloſe with a Rabbet or Shoulder, whoſe Surface coming through 

the Hole was wholly covered with the painted Paper, on which the 
Experiment was to be made. Over againſt V, in the fore Part of 

the Box, was a Door to open with a Tube in it, four Inches wide 

and five Inches long, whoſe Section is e, f, g, b, that two Candles 

ſet on the Places i, &, to enlighten the Paper at rr, might throw 

no direct Light out of the Box, whoſe Section is repreſented at 

abe d. Then having made the Room perfectly dark, I fixed the 

Box upon a Table, that it might remain in one Place; at the 

Diſtance of eight Foot from r, I fixed the Lens L L, of four 

Foot Focus, in a Frame upon another Table, with its Axis going 

through the Middle of : At the Diſtance of about eight Foo! 

beyond the Lens, I ſet up the Skreen or Square of white Paper 8. 

Having put into the Hole rr a ſtiff Paper, painted with Vermil- 

lion, and wrapped four Times and an half with black Silk (as re- 

' preſented by R), that Paper enlighten'd by the Candles at 1, “, 

the Image of the red Paper was projected upon the Skreen it f, 

and when the moſt diſtin&t Place was found, the Skreen was fixed: 

Then a Paper painted with Ultramarine being fixed in the Hole 


r, the Image of it was ſo indiſtinct at g, that the Images 15 0 


/ Light and Colours, 111 
black Silks could not be ſeen; but holding a Piece of Paper cloſe 
do the Skreen, and bringing it forward, at about 4 of an Inch from 
W the Skreen, the Repreſentation of the Silks began to appear on the 
blue Image 3 but it was molt diſtinct at an Inch and 4, or at 
7 J; ſo that there was 14 Inch between the diſtinct Baſe of the 
red, and that of the blue Paper. But what has led ſeveral People 
into an Error in making this nice Experiment, is the Depth of 
the Focus of the Rays in both Caſes; for though the red Image 
was moſt diſtinct at e, yet the Repreſentation of the black Silks 
might juſt be perceived by a good Eye when the Skreen was mov- 
ed backwards or forwards + of an Inch: The blue Image which 
was ſtronger had its Silks viſible an Inch on either Side of Z Z; 
ſo that in a Paper half red and half blue, painted with theſe Co- 
lours, one might have ſeen the Silks (though faintly) upon the 
two Images at once, and have been thereby deceived : But + of 
an Inch beyond the Place common to both, the red alone would 
have appeared diſtinct; and an Inch ſhort of the ſaid Place, the 
blue Image moſt diſtin&t, and diſtinct alone; that is an Inch and 
: nearer the Glaſs. Inſtead of Vermilion the red Paper may be 
painted with Carmine or Lake, but it will not doſo well, as was then 
tried; nor does Pruſſian Blue do ſo well as Ultramarine. The belt 
Way is to heighren the Vermillion with a little Carmine, and the 
Ultramarine (which has too much white) with Indigo; and then 
there will be a Space between the two diſtinct Baſes where both 
the Images will be indiſtinct. 5 Fo 


3 
1 


N. B. I made the Experiment with ſuch Colours, in the Year 1722 ; 
vut now 1 uſed no Mixtures, that any Body elſe might repeat the Expes- 
„ment. 5 15 Sn T2 | 
Ihe 55th Figure repreſents the Box with one Side out, whoſe Fg. 55. 
Place is g; eg 1s the Hole for the Tube in the Door of the 
Foreſide, „ cd; 77 the Hole in the Back to receive the Piece R 
with its painted Paper. FF 

The 56th Figure is the Box open before, with the Candles and Pa- 
im it, the ſame Parts being marked with the ſame Letters as in the 
viter Figures. oe 15 e 
N. B. I made the Experiment in this Manner, becauſe Signior Riz- 
edi attributed the different Foci of the Colours to different Inclina- 
19.5, which could not be alledged here; the red and blue being, as 
ad deſired, ſucceſſively fixed in the very ſame Place: And he 
lays, F. 04. adaidi permanentes colores a lumine direfo diverſd incli- 
ne illuſtratos conſtante Inclinatione in lentem incidere. Nay, mare 
©" this was performed in the Experiment; for as the Candles were | 
ed, the Light fell upon the painted Paper always with the ſame i 


Incidence, © 


Exper. 
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Fig. 54, 65. Exper. 2.] Inſtead of the red or blue Paper at rr (Fig. 54, 
55.) I fixed upon the Piece R, a Paper half red, and half }yz, 45 

Fig. 57. RB (Fig. 57.) then over the Hole in the fore Part of the Box re. 

Fig. 55, 57. preſented by eg (Fig. 55.) I fixed a ſquare Plate » & c 0 (Fig. 37.) 
with an oblong Hole in it four Inches long in its Horizontal Po. 
ſ:tizon, and one Inch deep, through which one might ſee the parti. 
coloured Paper, as if it was only of the Bigneſs and Figure of thi; 
Aperture, and ſtrongly enlighten'd by the Candles hid in the Box; 
tlie reſt of the Room being very dark. —— 


N. B. I made this Preparation, becauſe Rizzetti objects to Sir 
Ifaac Newton's firſs Experiment of the firſ Book, that the blu; 
Cloth beyond the parti-coloured Paper was not colourleſs, and there. 
5 the Experiment was not deciſive as particularly relating t9 th: 
Faber.. _ arab, Con 42 
Fig. 585. RB (Fig. 58.) is the Paper contracted in Length and Breadth 
by the Aperture of the Plate, which Paper being looked at, at 
the Diſtance of five Foot, by the Priſm 1, appeared as drawn at 
rb. The Priſm being removed to 2, at the Diſtance of ten Foot, 
ſhewed the Paper as at + bh. And when it was at 3 (at the Diſtance 
of fifteen Foot) the Paper appeared as eB. In theſe three Caſes 
5 the blue b, ö, and g appeared lower than the red r, , 6, tlic 


refracting Angle of the Priſm being downwards. When the refract— 

ing Angle was held upwards, as at 5, then the blue B was raiſed 
higher than the red R; but if due Care be not taken, in turning 

the Priſm, a Reflection may be miſtaken for a Refraction, as at 
4 3 and then indeed the Red and Blue will be equally raiſed as at 

T. This muſt have been Signior Rizzetti's Miſtake, when (in 
| Pag. 38.) he ſays that one Colour was raiſed higher than the o- 
* ther by two Lines, at ten Foot Diſtance, but not at all at five 
3 Foot; for ſeveral of the Perſons preſent at my Experiments, made 

the ſame Miſtake at firſt before they could perform the Experi. 

ment in manner abovementioned; which they at laſt did, and found 

. the Colours ſeparated moſt at the greateſt, and leaſt at the leaſt 


| e JJ... 8 =p 
| Oh N This miſtaking a Reflection for a Refraction, has been the Occ 
1 | ſion of ſeveral more Errors, and Difficulties to be met with in Sig- 
= | mor Rizzetti's Book. OE Th, 5 | 
| Exper. 3.] A Candle K, reflected from the Surface AB of tit 
Fig. 59. Priſm A BC, appeared very faintly to the Eye at E, as a weak 
RR _ Image at k; becauſe the Rays incident at I, paſs moſt of chen 
through the Priſm, and go on to R, ſeparating from one another 
B according to their different Degrees of Refrargibility; whiullt * 
few of them are reflected to the Eye in the Direction I E. 


But 


of Light and Colours. $84 
But if the Priſm be in the Poſition A CB (Tig. 6o.) moſt of the Eg. 65. 
Rays of the Candle K, incident at I, on the Plane AB (after 
having paſſed perpendicularly through the Plane B C) are reflected, 
and paſſing perpendicularly through A C, go into the Eye at E, 
which ſees a very ſtrong Image of the Candle at k, whilſt very 
ſew Rays go down to R to produce Colours. 
Corol. ] This ſhews that the Rays of Light paſs with more Facility 
= rough Glaſs (a denſe) than through the Air (a rare) Medium; 
= co:trary to Rizzetti's Aſertion e 
Eifer. 4.] To make this more evident, and compare together 
the Facilities with which Light paſſes through the two Mediums, 
took a Cube of Glaſs of three Inches the Side, AB A DC, 
whoſe Section is A BCD, and looking upon it from E to ſee 
© by Reflection the Candle K, I ſaw two Images of it; one at & Fg. 6. 
very faint, and reflected from the upper Surface AB, and the o- 
© ther at * very ſtrong, and reflected from the lower Surface CD. 
Now it is evident, that the Vividneſs (or Brightneſs) of the 1- 
mage u, is to the Vividneſs of the Image *; as the Facility with 
which the Rays in theſe Circumſtances paſs through the Glaſs, or 
through the Air: And thoſe are eaſily compared, becauſe both the 
Images are ſeen at once. VF 
Exper. g.] The Line PI being perpendicular to the reflecting 
Plane AB of the Triangle A CB, I brought the Candle K by De- 
g ores ſo near to P, as to diminiſh very much the Angle of Inci- 
E dence KIP, which made the Image or Appearance of the Candle Eg. 62. 
at &, become fainter by Degrees, and at laſt as faint as in Fig. 59. Fig. 59. 
Exper. 6.] Having made the Experiment as at Jig. 60, I preſſed Eg. 60. 
another Prim D FG, cloſe to the Priſm ABC, and when I 
© ſqueezed them together bur gently, ſome of the Rays from the 
Candle R, paſſed through the lower Priſm, and falling upon a 
Paper at R, made a reddiſh Spot; but when I ſqueezed them very 
hard, the Spot became much wider, white in the Middle, and 
only tinged with Red about the Edges: At the ſame Time the 
= Eyeſawa black Spot in the Image of the Candle at & ; and a Stander- 
by looking obliquely at the Place I (where the Glaſſes touched) ſaw, 
= It were, a little Hole through the Priſms as big as the Spot x. But 
ee Priſms be preſſed together but gently, then all the other Phez- _ 
Domena diſappear, except the firſt little Spot at R, as in Fig. 64. Ve. 64. 
When the Candle is ſeen by Reflection from the lower Surface lf 
Priſm, as in the Goth, 62d and 63d Figures, the Rays paſs quite Jg. 60,62, 63. 
E trough that Surface, and are turned up again by the Attraction 
| of it in Curve Lines ſo as to re-enter the Priſm, and then (going 
= Out again through the Surface AC) go up to the Eye at E. In 
3 this Caſe the moſt refrangible Rays, being the moſt eaſily inflected, 
1 make the leaſt Curves, whoſe Vertices are nearer the Glaſs than 
| ole of the greater Curves made by the leaſt refrangible Rays. 
| \ Ol., VI. | * This 
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Fg. 64. 


8 Fzg. 63. 


attracts down from the Reflection of the upper Priſm, 


Surfaces are a little convex, are preſſed hard together, the 


Optical Experiments, &c. 
This is proved by Experiment 6, where the under Priſm only 
3 the R 
making Rays as in Fig. 64. where the Plate of Air between 0 


Priſms is of ſome ſmall Thickneſs. But when the Priſms, whoſe 
Priſm is near enough to attract Rays of a great Degree of T 
frangibility; and therefore the Spot then becomes white in the Mid. 
dle, and only red about the Edges, which are produced by ſuch 


Parts of the lower Priſm as are not ſo near the upper Priſm. 


There are two Circumſtances in the 6th Experiment, which dif. 


prove Rizzetii's Aſſertion (Page 125) viz. That there is a ſenſible | 


Reflection even where Glaſſes touch; for when the Priſms touch at 
I Fig. 63, the black Spot appearing in the Image of the Candle! 
ſhews that there 1s at I a Deficiency of thoſe Rays, which, comir 


from the Middle of the Candle, uſed to be reflected up to the Eye 
mo E, and therefore that A B the reflecting Surface of the upper 


Priſm ceaſes to reflect in a little Space round about I where the 
upper Surface D F of the under Priſm touches it; the Rays, which 
before were reflected, now going down to make the Spot at R. 
The other Circumſtance is this; that whereas a Paper x is inviſible 


to an Eye at E by the Interpoſition of the Priſm DF G; when 


another Priſm A CB is laid over it and preſſed hard, there appears 


to be an Hole of about 4 of an Inch (more or leſs in Diameter as 


the priſmatical Surfaces are more or leſs flat) thro? which the Paper at 
& becomes vilible ; this being the Place of Contact where the Re- 


flection downwards (of the Surface D F) ceaſes. „„ 
This happens becauſe thoſe Rays, which (coming from the Candle 

K) were bent in Curves under the Surface A B of the upper Prim 
about ſeveral Points near I, are hy the Nearneſs of the Surface 


DF of the lower Priſm brought down to R, inſtead of being turn- 


ed up again to the Eye at E; whilſt thoſe Rays, which (coming 
from the Paper at k thro' the Surface G F of the lower Priim, and 
paſſing thro' the upper Surface of it, FD) were bent in Curves 4. 


bour ſeveral Points near I, are prevented from turning down again 
to R, and are brought up to the Eye at E, which conſequent'y 


muſt ſee a round Part of the Paper at &, juſt as big as the Place of 


Contact, which appears like an Hole; or as if the two Priſms be— 
ing changed to a Parallelopiped, were covered with a dark Papc! 
that had only a ſmall Hol- in it. 


But to make this more evident, eſpecially to ſuch as are 0: 


well acquainted with Sir {/aac Newton's Opticks, I beg Leave t 


explain the Manner of the Bending of Rays, where they are refracted 


or refleted. 47 
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The Hlerure of Rays of Light, &c. 


Of the Bending of the Rays in their Refraction. 
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Schol. . Let D D (Fig. 65.) repreſent a denſe Medium (as Glaſs) Eg. Cz. 


whoſe Surface is G G, and A A a rare Medium (as Air). Now 


let us ſuppoſe a Power to extend all over the Surface G G, acting 


from A A towards DD in Lines perpendicular to the Surface 


6 G, very ſtrong in Contact, but infenfivle at a very fraall Dit- 


dance from the ſaid Surface, which we will call the Attraction ef-. 
ok | . | . ' 5 IS 3 
e Surface G G, without conſidering whether it be any real Vir— 


tue in the ſaid Surface, or the Action of a Medium impelling to- 


wards ic. Let Lines 11, 22, 33, ſuch os expreſs the Lines in which 


the Attraction exerts it ſelf, and the Line M M (extremely near 


to GG) the Limits of the Attraction, beyond which it cannot at- 


Fett a Ray of Light. Let the Ray of Light Ra moving from a 


rare Medium into a denſe in the Direction Rr, come towards the 


- 


Surface GG in ſuch an Angle that it may be refracted. When 
the Ray comes to a, by the Attraction at a it will be acted up- 
on in the Line ab, and (by the known Laws of Mechanicks) be 


turned out of the Way into the Direction a a, inſtead of ar: When 


+ Whilſt it moves in that Medium. 


it is got to , being acted upon in the Direction þ 4, its new Di- 


 Frction will become bb: ATC, by the Power acting in the Line 


5, it will change its Direction to cc; and laſtly, at di it will go 
into the Glaſs in the Line dd, continuing in that ſtreight Line 


Now if the Lines 11, 22, 33, N, e, l, 4, be infinitely near (as 


che) muſt be ſuppoſed to be) the Ray, inſtead of being broken 
into the ſeveral ſtreight Lines a b, bc, and cd, will be bent into 


the Curve abc d; and the emergent Ray 4d will make the ſame 


the denſe 


with the P 


84, at e, it is turned into the Line þ b 
and at 4, into the Line dd; ſo that the 


8 
7 
by ; - 
. a 
N 


Angle with the Incident Ray R r as if the Refraction had been 
made at once at the Point u, which Point may be conſidered as 


in tie Surface G G, becauſe MM has been ſuppoſed extremely 
ncar that Surface: Then alſo may RefraCtions be conſidered in groſs, 
and Rays trac'd, in all Optical Propoſitions, as if there were no 
ſuch Curve as what we have been deſcribing. 
Again, let D (Fig. 66.) repreſent the denſe Medium or Glaſs, and 
A the rare Medium or Air; 


Ra a Ray of Light coming out of 


At may be retracted 


the Attrac 
Lines ten 
Ray 91 . 
a , and 


tion of the Surface GG, which Attraction is exerted in 
ding perpendicularly from M M to GG. As ſoon as the 


therefore diverted from the Line ar, into the new Direction 


emergent Ray will be 4d, 


Medium into the rare, in the Direction Rr, in which 
ed (as for Example, in an Angle of 30 Degrees 
erpendicular Pa). Let MM be the Line which limits 


Fig. 66, 


ight hath emerged at a, it is attracted in the Direction 


z at c, into the Line cc; 


Fig. 67. 


Dye Flerure of Rays of Light 
as if the Refraction had been performed in the Point n, and that 
Point was in the Surface G G, without any Curve at a bed; and 
all the reſt as we conſidered it before, with this Difference only, vis. 
That the Ray is bent juſt as it comes out (or rather when it i; 


come out) of the denſe Medium; whereas before we conſidered its 
Bending before it came into it. N 


Of the Bending of Rays in Refſection. 


Schol. 2.) But if the Ray Ra (Fig. 67.) coming out of Glaſs in- 
to Air, ſhould come in ſuch a Direction as to be wholly reflect- 


ed, as it will do when the Angle RaP is of 45 Degrees; I fay 


the Reflection will not be made at the Surface G G, nor above i: 


in the Glaſs; but under the ſaid Surface, in the Air, or even in a 


Vacuum, or any Medium leſs denſe, or rather leſs refractive than 


| MM repreſents the Limits of the Attraction of the Glak exerted 
in a Direction from M M to G G perpendicularly, as we faid 


before, 5 1 85 . 
The Ray R a, moving in the Direction Rr, at its Emerſion at 


24, is, for the Reaſons before given, turned into the Direction a a; 


then at 5, into the Direction 5 b; at c, into the Direction c; at 
d, into the Direction d d; at e, into the Direction ee; and at 7, 
into the Direction ff parallel to G G; then at g, the Ray is again 
turned towards the Glaſs, by whoſe Attraction changing ſucceſſive. 
ly into all the Directions g g, i i, & k, and/1; at laſt it re-enters 
the Glaſs in the Direction m making the ſame Angle with the 
Perpendicular p that Ra made with a P. Now as the Lines per- 
pendicular to GG drawn from MM are infinitely near, the Line 
abcdefghiktlm muſt be a Curve; and as MM and GG are 
extremely near, the Vertex of the Curve (whoſe Tangent is f f pa- 
rallel to G G) will be ſo near the Point I, as. to be conſidered 
as co-inciding with it, when we compare the Angle of Incidence 
with that of Reflection; then alſo will the Space between the Pa. 
rallels pm and P a be ſo far diminiſhed, that thoſe two Lines ma; 
be looked upon as co-inciding, the Angles m p and Ra being 
equal, whether the three Points n, I, a, co-incide or not. 
For theſe Reaſons, for common Uſe, one may conſider the Refler- 
tion from the under Surface of the Glaſs as made at once in that 
Surface at the Point I. But when we examine Things ſtrictly, Ex. 


| periments as well as the above Reaſoning, will ſhew, that there 


ſuch a Curve as we have mentioned. See Experiment VI. Jig. 03, 


Fig. 63, 64. and 64: and we ſhall mention others. 


N. B. If any Point of the Curve ab c, &c. between a and /, fall 


below (or beyond the Line M M,) the Ray will then go on in 4 


ſtraight Line Tangent to the Curve in that Point where it leaves 
te Line MM. | eee 


Now 
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in Reflection. : 
Now let us ſuppoſe M e d c b a r M (in the ſame Fig.) to be Glaſs, 

or any other denſe Medium, and mp PR Air, or any other rare 

Medium, and R aa Ray of Light moving in the rare Medium to- 


' wards the denſe Medium in the Direction Ra towards r ; if inſtead 
of an Attraction at the Surface of the Glaſs M M, there be ſup- 
poſed a repellent Force, whoſe Limits are GG; then will the Ray 


by the Repulſion of the Surface M M be bent into the Curve 
abcdefghiklm in the ſame Manner as we ſhewed it would 


be under the Surface G G, when Gp P G was conſidered as a 
denſe Medium. Hence it follows that a Ray moving in the Air, 


is reflected from a ſpecular Surface of Glaſs, or any other Mirrour, 


opake or diaphanous, without touching the ſaid Surface. 


N. B. That the ſame Power may, under different Circumſtances, 
attraft to and repel from the ſame Surface, ſhall be made out in the 
remaining Part of this Paper; but now taking ſuch a Power for grant- 
ed, we will proceed in conſidering the Flexure of Rays of Light. 

Let us ſuppoſe a Prim ACB (Fig. 68.) to have the attracting 


Power of its inferior Surface extend as far as the Line u n; if an- 


other Priſm G DF (the attracting Force of whoſe upper Surface ex- 
tends as far as n) be brought very near to the firſt Priſm ; where 
the attracting Powers of the Priſms interfere, they will deſtroy one 


Fig. 68. 


another, becauſe they act in contrary Directions; and thereby the 
Limits of Attraction of each of the Surfaces will be contracted ; 


the Power of AB extending no farther than ꝝ u, and that of D F 


no farther than n hn, whiltt the Space * mm loſes all the Force 
that it had (and would have upon the Removal of either Priſm) 


to turn a Ray of Light, moving obliquely, out of its Direction. 
Now ia this Situation of the Priſms, a Ray of Light entring the 
Surface CB at right Angles, will go through the ſecond Priſm al- 


parallel to the Direction of the incident Ray : For Example, let 
the Ray R @ (not refracted at, becauſe perpendicular to, the Sur- 


face CB) emerge from the firſt Priſm at a, in the Direction a 7 


its changed Direction at a will become aa, and at 6, þ b, or ra- 
ther the Ray will be inflected in the Curve 4%; and at þ getting 
out of the Power of the Attraction of the Surface AB, it will (for 


fo at right Angles (not exactly in the ſame Line, but) in a Line 


de Reaſons before given) move in a ſtraight Line from h to c, 
. *11 . | | . 
Waere it will be bent again the contrary Way in the Curve c 4 


o! the ſame kind as a b, and laſtly emerge in the Direction dd 


parallel to the firſt Direction Rr. From hence it follows, that 
when the Priſms are brought ſo near as to touch, their mutual At— 
tractions deſtroying each other, the Rays of Light will not be 


bent, but paſs through the two Priſms (which in this Caſe perform 


the Office of a Parallclopiped) in the ſame Direction with which 
they came into the firſt Priſm, and conſequently produce no Co- 
ours ; contrary to what is affirmed by Rizzelti (Page 78, 79, &c.) 


and 


I17 


— — — 


1 
F 


4 
1 
1 
1 
: 

J. 
1 
8 
* 
« | 
. 
i 
il! 
l 


i! 

tj 

. | 

| 1 
. 


E 


— — - 


— 


— 2 —— 


EY — 


— — — * _ 6 
— — — — 5 
1 Ou E 


— - 


— mn —— 2 
— — — — 


— 
— —— > 


— en - 
— ene —— « ASS ES - 


3c. 
Pair — 2” TE a ones —— - 
Sod IEEE. DEER, — — <—_ 
— . ES nw ,, ̃§—§—§8ß,L⏑f 7 ˖,— es 


— 
— 


— — — 


118 


Fiz, 61. 


Fig. 63. 


Fig. 6g. 


- Optical 


and when the Rays Ra fall obliquely upon the Surface CB, the 


Effect of their Refraction at their Immerſion at S to produce Co- 
Tours, is taken off by the Refraction which they ſufer at their E. 


merſion at z. 
Exper. 7. ] I took the Cube of Fig. 61. and looking obliquely 
thro' it at the Hole of the Window of my dark Chamber (the Sun 


ſhining or not ſhining) the Hole appeared entirely colourlefs, as did 


allo a Candle, both appearing fringed with Colours when ſech 
through the Priſm. Then holding two Priſms together, as in Tie. 
63. if the Hole of the dark Chamber be at k, it appears white tO 


the Eye at E; but it the Angles of the Priſms at BF be a little 
. ſeparated, whilſt the Points A D touch, che Hole will appear co- 


loured: When the Surfaces are ſeparated at A D, and touch at 
B F, the Colours appear in an inverted Order; but if the Sur— 


faces AD and BF are parallel, whether they touch or not, the 
Hole will appear white. %% toll oor 


N. B. In this Caſe the Priſms muſt be ſimilar, that the Suites 
F may be parallel to AC; otherwiſe AB and D F mu} be |o in. 


 clined to one another as to render AC and F G parailel. Indeed 
| if one of the Priſms be very far removed from the other, the hete- 
_ rogeneous Light which entered in at F G, may be ſo far ſjread by the 

Separation of the differently refrangible Rays, that the Priſm ABC 


will not take it all in; then the Eye behind the ſecond Priſm may 
ſee Colours, as I ſuppoſe Rizzetti did. See Page 79 of his Book. 
If the Ray of Light R abcd d(Figs 68.) changing its Direftion 


in the Manner above-mentioned, makes an Angle of about 45 


Degrees with the Perpendicular Pa; upon the removal of the | 
lower Priſm, the Ray will be turned up again, as in Jig 67. But 


if the Angle Pa R be greater, the Ray will ſtill be turned up 
again in a Curve, as abcdef, Fig. 59. notwithſtanding the lower 


Priſm is at DF G; but if that Priſm be brought up cloſer to the 
Surface AB, the Curves will be deſtroyed where the Priſms touch, 


and all the Rays in the Place of Contact brought down through the 


— En 3: | Pen 
The moſt refrangible Rays conſiſt of ſmaller Particles than the 
leaſt refrangible Rays, and therefore muſt have leaſt Momentum, the 


Velocity of all the Rays being the ſame; and conſequently are 
more eaſily turned out of the Way by Attraction or Repulſion, 


which makes the Curves made by the purple and violet Rays under 


the Surface AB, to be leſs and nearer the ſaid Surface than the 
Curves made by red and orange Rays. 5 
| Suppoſe a Violet Ra moving in the Direction Rr, Fig. 69. to be 
ſo bent under the Surface A B, that at the Vertex of the Curve, of 
where its Tangent cc is parallel to A B, there ſtil] remains a ſmall 
Space between the Curve and the Line , where the Limits c 


Attraction (contracted by the Proximity of the undermoſt 2 5 


Experiments. To . 
DF G end) that Ray will be turned up again in the Curved ef, 
and ſo reflected in the Line ff, the Directions having been ſucceſſive- 


ly changed, as in Fig. 67. But a red Ray with the ſame Incli- Eg. 67. 


nation, would paſs on into the lower Priſm, as was explained in 


Fig. 68. Becauſe the Momentum of the red Ray being greater Fig. 68. 


than that of the violet, the ſame Degree of Attraction could not 
give it the ſame Flexure. 5 5 
This is confirmed by Experiment; for when the lower Priſm is not 
preſſed hard againſt the upper (as in Fig. 64.) the Rays brought 
” Gown to R make a Spot of a Colour made up chiefly of red and 
© orange Rays; but when the Priſins are preſſed cloſer, the Spot 


grows bigger and perfectly white in its Middle, becauſe all Sorts 
of Rays are brought down to the Spot; but it is incloſed round 


with a reddiſh Border, occaſioned by the Parts of the Priſm which 


are very near, but not in Contact, or at leaſt not near enough to 


bring down the green, blue, purple and violet Rays. 


This ſhews that the Reflection is not made from the interior ſolid | 


Parts of the Glaſs, nor from the Parts in the Surface, as Rizzetti 
afirms. But this is made more evident by _ „ 
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Fig. 64. 


Exper. 8.] A Candle being in the Poſition K, the Eye at E, and Eg. v0. 


the Priſm at AB C; a ſtrong Image of the Candle was ſeen at 


k as in Fig. 60. But lifting up a Veſſel of Water VSS V till Eg. bo. 
the Surface of Water V V touched AB the lower Surface of the 


Priſm, the Image of the Candle became almoſt inſenſible, as the 
| Eye loſt all thoſe Rays which now were attracted into the Water. 
| And for a farther Proof, that the Reflection is made under the 


E Surface and not in it, when the Priſin was taken out of the Wa- 


ter, being wet at its lower Surface, or having a Stralum of Water 


(whoſe Surface was V V Fig. 71.) under AB, the Image of the Eg. 71. 


Candle did again become vivid, the Rays being turned up again 
under VV. Indeed the Image, in this Caſe, though ſtrong, did 


not appear well defined, by Reaſon of the Uncvenneſs of the watry 


Surface V V Fig. 71. 


am very well aware that Rizzetti may anſwer here, that what 
| have ſaid above, does in ſome Meaſure favour his Notions ; and 


that the Rays which (in Fig. 60. having paſſed through AB, the Fig. 60. 


'ower Surface of the Priſm) are turned up again to the Eye at E, 
| © not ſuffer a Reflection but a new Immerſion ; for he ſays, in 
| Page 125, — © Anglus (meaning Sir Iſaac Newton) ſecundo ſub- 

jungit, quod fi lumen in tranſitu e vitro in aerem obliquitts incidat, 


j 2 quod ex 11s, quæ docui in Prop. 4. Cap. 1. elicitur 
banc non eſſe veram luminis reflectionem, ſed potius novam 
a Ilmmerſionem; & ideo nego quod ex iſto Phænomeno ſequatur 
8 on partibus corporum ſolidis, aliquo interjecto intervallo, 


Newton 


uam in angulo graduum 40, illud in totum reſtectitur. Ego verd 


1 


And a little lower, having quoted what Sir 1/aac 
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Fig. T4. 


Ig. 70. 


Optical 


Newton ſays, concerning the blue Light, which coming from one 
Priſm obliquely upon the farther Surface of another, is wholly re. 


f-&ted, at the ſame Inclination that the red Light is wholly tran. 
mitted. — He ſays, Satis fit iterum reſpondere, quod in hocetiam 
s caſu eſt nova luminis immerſio, quæ dicitur ab auctore reflectio. 

But this is only cavilling about Words; for if the Ray of Light 
which moving in a denſe Medium falls obliquely on the Surface 


common to that and a rarer Medium, be turned back again in the 
denſe Medium, ſo as to make the Angle in which it returns from 


the ſaid Surface equal to that in which it came to it; this Return 
of the Ray may properly be called a Reflection, whether the Ray 
be turned back at the Point of the Incidence in the Surface, or 


be carried about the Point of Incidence in a ſmall Curve, who 
_ Conſideration may be omitted in tracing the Way of a Ray of 


Light in its Paſſage, for making of optical Machines. Whoevcr 


reads the 8th Prop. of the 2d Part, Book II. of Sir Jſaac's Opticks, 
may very eaſily find that he was not ignorant of the turning back 


of the Ray under the Surface of the Glaſs before it returned into 


it: And though the Reflection in that Caſe be not made by im- 


pinging on the ſolid Parts of the Glaſs, yer it is owing to them that 


the Light (acted upon at a Diſtance) is turned up again, as has 
been ſhewn by ſeveral of the Experiments abovementioned. 


Nov let us ſee how R7izzei/i's Account of the new Immerſion 2. 


grees with Phenomena. _ : „„ 
Let all above the Line Pp (Fig. 72.) be a denſe Medium, as 
Glaſs 3 and all below it a rare Medium, as Air; ABCD i: 
Beam of Light inſenſible in Thickneſs, but of ſome Breadth, whoſe 
Rays cohere to one another, and whoſe Section or firſt Line is BC. 
If the Medium in which B C is, did not change, B C would move 
parallel to it felf in the Lines Bag and Cd; but as the End C of 
the Line BC comes out into a rare Medium, which being of leis 
Reſiſtance to Light (for ſo he ſuppoſes) the Point C moving with 
more Facility than the Point B deſcribes the Curve CFH, hilft 
B moving in the denſe Medium with more Difficulty, deſcribes the 
leſſer Curve BEG; then the Point C being got to H is re-im- 
 merſed, and the Line B C being got to H G goes on in the Direction 
HK GL parallel to itſelf, drawing the Beam after it in a recti 


linear Direction, after Part of it has been bent within the Glals and 
Part of it without. nee 8 


Nov if this be true, and P p be a Priſm, I beg to know What 
becomes of the Line at EF which unites the Rays of the Beam 4. 


bout the Point of Incidence I, when Water is brought to touch 
the Surface Pp, as at AB Fig. 50? If it be ſaid that Water 


making a great Reſiſtance, though not ſo great as Glaſs, the 


Curve B E G deviates fo little from the Line Ba that the Poin! 
E comes below I, and the Beam is wholly refracted; I ask whenc: 
E DEs | NE EE __ comes 
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comes the faint Image at k? If it be anſwered, that ſome Part 
E” flof the Line E F Fig. 72. is turned up to the Eye at E (Pig. 70.) Fig. 72, ye. 
Phat becomes of the lateral Coheſion of Light on which Rizzetli 
EF gunds his chief Propoſition, and from which he draws his Conſe- 
WW quences? EG . . 8 
It would be tedious as well as uſeleſs to be particular in ſnewing 
all Rizzetti's Miſtakes; therefore I ſhall only mention one more 
© Experiment from Sir 1/aac Newton, which I repeated on Account 
bf what is ſaid in Rizzetti's Preface, Page 16, viz. that if (accord- 
ing to Sir. Iſaac) Rays were differently reflexible, Colours muſt be pro- 
EF  gGued by Reflection from a plane Surface; but this, ſays our Author, 
bs contrary to Experience. Now this his Aſſertion is diſproved by 
Exper. .] As this Experiment was made exactly in Sir {aac New- 
!1n's Manner, and with the ſame Succeſs, I refer you to his own Ac- 
count. Vid. in Book I. Part II. Exper. 16. 5 . 
If this Account needs any farther Explanation, let us ſuppoſe C A B 
the Section of the Priſm in Fig 13 of Sir [ſaac Newton, transferred to Fig. Fig 
at AC B. If Ro be ared Ray inclined to a Perpendicular to 
Ag in an Angle of more than 41 or 42 Degrees, it will at its 
E Emerſion under the Surface A B be turned into the Curve on mi, 
21 ſo go up again to the Eye at E; but another red Ray coming in 
© the Direction In making an Angle with the Perpendicular ſuth- 
ciently leſs, will after its Emerſion at , be only bent ſo much as 
= to be turned out of the Way, and refracted to 4, in an Angle of 
Retraction agreeable to the Refrangibility of red Light. But V m 
E «4 violet Ray with the ſame Inclination as the laſt red one r# 
= ſhall not be refracted, but turned up in the Curve i P, and fo 
9 to the Eye at E. Another violet Ray vm making an Angle 
E lon thing leſs with the Perpendicular, will paſs through the Glaſs, 
abe refracted in the Line S. Upon this Account all that Part 
= ©! the Baſe of the Priſm (of which AB is the Section) between A 
= 3nd p will be dark or faint, all that Part between p and n be ting- 
3 ed wich a bluiſh Colour, and all between o and B of a bright 
| nite, | Wigs 
P.S.] The Bending of Rays of Light juſt as they come to be 
reieted or refracted, may be eaſily underſtood by ſuch as are well 
aanted with thoſe Properties of Light, which Sir Iſaac Newton 
1 5 their Fits of eaſy Reflection, and Fits of eaſy Tranſmiſſion ; with- 
it any Hypotheſis, by Conſequences fairly drawn from Expe- 
. Rk and Obſervations. But as Signior Rizze1ti does not ſeem to 
1 3 leaſt Notion of thoſe Properties of Light, and the nice 
be Tons on which they are founded ; and ſeveral other Perſons 
Bud Fae me » ey thoſe Parts of the Opticks with ſufficient 
B 93 = 2 3 to ſhew how the ſame Power of the Surface of a 
W mn A may both attract and repel under different Circum- 


= — I content myſelf here with giving the Hy otheſis, 
ü | : \ Fr RE, — 8 Sling 15 YP NY 
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Ney Rk much exceeding what has hitherto been determin'd by Calculation, 


I remember,, I had once an Opportunity of making an ingenious Þ 


— — — ä ras A Ds — 


122 Arches o Colours 
which Sir Jſaac does before he comes to that Part of his Book * 

he demonſtrates the Fits above mentioned. 1 
If G G be the Surface of a denſe Medium GD DG, on which 
a Tremor is cauſed by the Warmth; communicated to it by the 
Rays of Light, ſo as to give a Wave-like Motion to the Medium 
immediately next to the Surface G G.; as that vibratory Motion i: 
performed, the Medium alternately: puſhes from the Surface, and 
returns towards it (as is repreſented by the Poſition of the Darts 


in the Figure,) and puſhes back the Light, ſo as to reflect it when the 


Vibration is contrary to its Direction, but brings it down. to be re- 
fracted when the Vibration conſpires with the ſame Motion. 


See Book II. Part III. Prop. 12. of Sir Iſaac Newton's Opticks. 


O1 II. When the Primary Rainbow has been very vivid, I have 
Arches within obſerv'd in it, more than once, a ſecond Series of Colours within, 
the common contiguous to the firſt, but far weaker, and ſometimes a faint Ap- 
Rainbow, by pearance even of a third. Theſe increaſe the Rainbow to a Breadt} 


Friend take notice of this Appearance, who was much ſurpriz'd a: 
it, as thinking it not to be reconciled with the Theory. 


taint Red inclining to Purple, appear'd and vaniſh'd ſeveral time: 


while I was obſerving it. Ek es 1 
Pag. 24% I begin now to imagine, that the Rainbow ſeldom appears very 


lively without ſomething of this Nature, and that the ſuppoſed ex- Þ 
act Agreement between the Colours of the Rainbow, and thoic oi FÞ 


the Priſm, is the reaſon that it has been fo little obſerv'd. 


I have ſeen thoſe Phenomena in ſuch perfection lately, th. 


Pog. 244. I can't help being particular in my Account of it. 


Auguſt the 21ſt, 1722, about half an hour paſt 5 in the Evening, Wen. 
ther temperate, Wind at N. E. the Appearance was as follows, bg. 


Ihe Colours of the Primary Rainbow were as ufual, only t. 


purple very much inclining to red, and well defin'd : Under this 


3 „ 
was an Arch of green, the upper Part of which inclin'd to a brig. 
yellow, the lower to a more dusky green: Under this were allet 


__nately two Arches of reddiſh purple and two of green: Un a: « 
. | . . . . + % an 
faint Appearance of another Arch of purple, which vaniſh'd an 
return'd ſeveral times ſo quick, that we cou'd not ſteadily h 


Eyes upon it. Thus the Order of the Colours was 


I.” Red, | Orange- Colour, Yellow, Green, Light-Dlue, Dec] 
Blue, Purple. . 


11 
its 


. Light-Green, Dark-Green, Purple, 


Par. 242. Since my laſt, I have obſerv'd ſomething of the ſame Nature, 
though not in the ſame degree of Perfection, the loweſt Arch ofa F 
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_ cauſe the Appearance of that Colour in the Rainbow, which ap- 


within the Common Rainbow: 123 


III. Green, Purple. 


IV. Green, faint vaniſhing Purple. 


You ſee we had here four Orders of Colours, and perhaps the 
beginning of a fifth, for I make no queſtion but that what I call 
the Purple, is a Mixture of the Purple of each of the upper Series 
with the Red of the next below it, and the Green a Mixture of the 
intermediate Colours. I ſend you not this Account barely upon 
the Credit of my own Eyes; for there was a Clergyman and four 
other Gentlemen in Company, whom I deſir'd to view the Colours 
attentively, who all agreed, that they appear'd in the manner that 
J have now deſcrib' de. 7 
There are two things, which well deſerve to be taken notice of, 
as they may perhaps direct us in ſome meaſure to the Solution of 
this curious Phenomenon, „ 7 

The 1ſt is, | „„ 

That the Breadth of the firſt Series ſo far exceeded that of any 
of the reſt, that as near as I could judge, it was equal to them all 
taken together. — 
„ = 
That I have never obſerv'd theſe inner Orders of Colours in the 
lower Parts of the Rainbow, tho* they have often been incompa- 
rably more vivid than the upper Parts, under which the Colours 
have appear'd. I have taken notice of this ſo very often, that 1 
can hardly look upon it to be accidental, and if it ſhould prove 
true in general, it will bring the Diſquiſition into a narrow Com- 
pals ; for it will ſhew that this Effect depends upon ſome Proper- 
ty, which the Drops retain, whilſt they are in the upper part of 
the Air, but loſe as they come lower, and are more mix'd with 
one another. RO 


IN. Let AB repreſent a Drop of Rain, B the Point from whence T5 chevemen- 
the Rays of any determinate Species being reflected to C, and af. e Appear- 


terwards emerging in the Line C D, do proceed to the Eye, and 7, ＋ 
: Pemberton. 
Vertains to this Species. It is obſerved by Sir Iſaac Newton *, that No 375. 9.245 
in the Reflection of Light, beſides what is reflected regularly, ſome 
wall part of it is Irregularly ſcattered every way. So that from the Fe. 
Point B, beſides the Rays that are regularly reflected from B to _ 

C, ſome ſcattered Rays will return in other Lines, as in B E, 
BF, BG, B H, on each Side the Line BC. Further it muſt be 


noted from Sir Iſaac Newton +, that the Rays of Light in their 


* Optics, Bes II. Part 4. T Ibid, Part III. Prop, xii. 
R 2 Paſſage 


. The ſame accoumted for. 
Paſſage from one Superficies of a refracting Medium to 
_ undergo alternate Fits of eaſy Tranſmiſſion and Reflection, ſucceed 
ing each other at equal Intervals; inſomuch that if they reach the 
further Superficies in one ſort of thoſe Fits, they ſhall be tr 8 075 
ted; if in the other kind of them, they ſhall rather be reflected 
back. W hence the Rays that proceed from B to Q. and emerge i 
the Line CD, being in a Fit of eaſy Tranſmiſſion, the ſcattered 
Rays that fall at a ſmall Diſtance without theſe on either ſide (0 5 
poſe the Rays, that pals in the I. ines BE, BG) ſhall f.1] on tj 
Surface in a Fit of eaſy Reflection, and ſhall not emerge; but the 


ſcattered Rays, that paſs at ſome Diſtance without theſe laſt, hall. 
arrive at the Surface of the Drop in a Fit of eaſy Tranſmiſlion, 


and break through that Surface. Suppoſe theſe Rays ro paſs in 
the Lines BF, B H; the former of which Rays ſhall have had one 
Fit more of eaſy Tranſmiſſion, and the latt-r one Fit leſs, than 
the Rays that paſs from B to C. Now both theſe Rays, when 
they go out of the Drop, will proceed by the Refraction of the 
Water in the Lines FI, H K, that will be inclined almoſt equal- 
ly to the Rays incident on the Drop, that come from the 


Sun, but the Angles of their Inclination will be leſs than the 
Angle, in which the Rays emerging in the Line CD are inclined 
to thoſe incident Rays. And after the ſame manner Rays ſcat- | 


tered from the Point B, at a certain Diſtance without theſe, will 


emerge out of the Drop, while the intermediate Rays are inter. 


cepted; and theſe emergent Rays will be inclined to the Kays in- 


cCiqdent on the Drop in Angles ſtill leſs than the Angles, in which 


the Rays FI and HK are inclined to them; and without chcſe 


Rays will emerge other Rays, that ſhall be inclined to the inci _ 


dent Rays in Angles yet leſs. Now by this means will be form- 


ed of every kind of Rays, beſides the principal Arch which goes 


to the Formation of the Rainbow, other Arches, within every one 
of the Principal, of the ſame Colour, though much more faint : 
and this for divers Succeſſions, as long as theſe weak Lights, which 
in every Arch grow more and more obſcure, ſhall continue viſible. 
Now as the. Arches produced by each Colour will be variouſly 
mixed together, the diverſity of Colours obſerved by Dr. Lang» 
may well ariſe from them. a Os os 8 
The preciſe Diſtances between the principal Arch of each re- 
ſpective Colour and theſe fainter correſpondent Arches depend on 
the Magnitude of the Drops of Rain. In particular, the ſinalleſt 
Drops will make the ſecondary Arches of each Species at the great- 
eſt Diſtance from their reſpective Principal, and from each other. 


Whence, as the Drops of Rain increaſe in falling, theſe Arches near 


the Horizon by their great Nearneſs to their reſpective principal 
Arches become viſible. ML 


Of Refrafting And now, Sir, we are upon the Rainbow, I ſhall here take the 
Circles int 


v0 Freedom of ſetting down two! Propoſitions, which I have former 
| ws conſidered, 


the Other 
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conſidered, relating to this Subject. For the greater Brevity I ſhall 
geliver them under the Form of Poriſms; as, in my Opinion, the 
Ancients called all Propoſitions treated by Analy ſis only. 
Prop. I.] In a given refracting Circle, whoſe refracting Power is 
given, the Ray is given in Poſition, which paſſing parallel to a given 
Diameter of the Circle 1s refracted by that Circle to a Point given 
in the Circumference of it. OO E 
Let AB CD be the given Circle, the given Diameter AC, and 
given Point G; and let the Ray E F, parallel to A C, be refract- Fg. -6. 
% EEE. e 
produce EF to H, and draw the Diameter F I, drawing like- 
wiſe IK H, IG. Then is H FI the Angle of Incidence, and GFI 
the refracted Angle; fo that IH being perpendicular to FH and 
18 perpendicular to F G, IH is to I G as the Sine of the Angle 
of Incidence to the Sine of the refracted Angle, and the Ratio of 
IH ro IG is given, as likewiſe the Ratio of I K to I G. There 
fore IK being perpendicular to A C, the Point I is in a Conic 
Section given in Polition, whoſe Axis is perpendicular to A C, and 
one of iis Foci is the Point G*. Conſequently the Points I and F 
are given, and laſtly the Ray E F given in Poſition. 


Derrku. I.] It is evident, that this conic Section, may either 
cut the Circle in two Points, touch it in one Point, or fall wholly Eg. 77. 
without it. Therefore let the Section touch the Circle in the Point 
I, and let II. touch both the Section and the Circle in the ſame 
Point I. Then GL being joined, the Angle under I GL on 
account of the conic Section is a right one , ſo that FG I. 
is one continued right Line, and IF is to IL as FG to GI; 
as likewiſe, M being the Center of the Circle, MI to IL, or FH 
toll, as FG to twice Gl, becauſe MI is to IF as GI to 
twice GIL. Hence by Permutation F H is to FG as HI to 
twice G I 4 that is, as the Sine of the Angle of Incidence to twice 
the Sine of the refracted Angle. . 3 . 

Moreover FH being to HI as FG to twice GI, the Square 
of FH will be to the Square of HI, as the Square of F G to four 

- times the Square of GI. Therefore, by Compoſition, as the Square 
of FH to the Square of Florof AC, ſo is the Square of FG to 
the Square of FI together with three times the Square of GI, and 
0 likewiſe is the Exceſs of the Square of FG above the Square 
of! H, which equals the Exceſs of the Square of 1 H above the Square 
0:1 G, to three times the Square of GI ; for as one Antecedent to one 
Conſequenr, ſo is the difference of the Antecedents to the difference f 
de Conſequents. Hence in the laſt Place, the Square of half F H will be 9 
tthe Square of A M, as the Exceſs of the Square of I H above the 


: See Papp. 1. 7. prop. 238. Milnes Conic. part. 4. prop. 9. 
Mines Conic. lib, 8. prop. 23. | | 


= | | Square 
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| Fig. 79. 


Square of I G to three times the Square of I G, or as the Fycei; 
of the Square of the Sine of Incidence above the Square of the Sins 


/ Refracting Circles. 


of Refraction, to three times the Square of. the Sine of Refraction 

Dr ERNI. 2.] Draw the Diameter G O and the Tangent Ob 
meeting G F produced in Q: then the Angle under I F G is equal 
to the Angle under O GF, the Angle under FI I. equal to that 
under GO, both being right, and FI is equal to GO, 
whence the Triangles GO Q, FIL are ſimilar and equal; ſo that 
GQ is equal to FL, and the Point F in an Hyperbola paſſin 


through G, whoſe Aſymptotes are AC and OP. ; 


Prop. 2.] A refrading Circle and its refracting Power being given, 


_ the Ray is given in Poſition, which, paſſing parallel to a given Dia- 


meter of the Circle, after its Refraftion, is ſo reflected from the far. 
ther Surface of the Circle, as to be inclined to its incident Courſe ina 
grven Angle... 9 

Let AB CD be the given Circle; let A C be the given Dia. 


meter, E F the incident Ray parallel to it, which being refracted 
into the Line F G ſhall ſo be reflected from the Point G in the 


Line G H, that EF and HG being produced, till they meet in 


I, the Angle under EI H ſhall be given. 


Let K be the Center of the Circle, and KF, K G be joined; 


let the Semidiameter I. K be parallel to the refracted Ray FG, 


and M K being taken to the Semidiameter of the Circle in the 
Ratio of the Sine of Incidence to the Sine of Refraction; let LM 


be joined, and laſtly make the Angle under K M N equal to hall 
the given Angle under EI H. This being done, if F G be pro- 
duced to O, F O ſhall be to K O as the Sine of the Angle of 
Incidence to the Sine of the refracted Angle, that is, as MK to KL; 
in ſo much that K L being parallel to FO, and the Angle under 
MKL. cqual to that under FO K, the Angle under M LK ſha! 
be equal to that under F K O, and the Angle under K L M equi! 
to that under KF O equal to that under FG K or half that under 
FH, whence the Angle under K MN being equal to hal 
the Angle under FI H, the reſiduary Angle under N M L wil 
be equal to half the Angle under IF G, or to half that under 
MK L. Therefore LC being drawn, the Angle under 


L MN will be equal to that under MCL; and in the laſt Place, 


if MC be divided into two equal Parts in P, and PQR be 1 
drawn parallel to CL, the Angle under QM R will be cqual to 
that under RPM, and the Triangles QM R, MPR ſimilar, % 


that the Rectangle under PR Q fſhall be equal to the Square © 


MR. Whence RL being equal to MR, the Point L ſhall b WF 
in an equilateral Hyperbola, touching the Line MN in the Pom Wi 
M, and having the Point P tor its Center T. But this Hife ; 


* Apoll. Conic. 1. 2. prop. 8. a 
+ Apoll. Conic. lib. 1. prop. 37. compared with lib. 7. prop. 23. 
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s given in Poſition, and conſequently the Point L., the Angle un- 
der ML K, and the equal Angle under CK F will be given, an 
therefore the Ray EF is given in Poſition. ; 1 

DETERM. 1.] Let the Hyperbola touch the Circle in the Point I., Eg. 8, 
and let their common Tangent be LS; draw LT parallel to 
MN, fo as to be ordinately applied in the Hyperbola to the Dia- 
meter CM. Whence LS touching the Hyperbola in L, P T will 
be to T Las TL to TS *, and the Angle under TS L equal to 
that under T LP, but as the Angle under S CL is equal to that 
under NM L, the ſame is equal to the Angle under T L M; 
therefore the Angle under SL C is equal to the Angle under 
MLP. Farther, M L being produced to V and VC joined, the 
Angle under LV C is equal to that under S LC, by reaſon that 


1 LS touches the Circle in L; hence the Angles under L. VC and 


under M LP are equal, L P, VC are parallel, and MP being 
equal to PC, ML is equal to LV; and K W being let fall 
perpendicular to L V, M W 1s equal to three times L W. But 
now if the incident Ray E F be produced to X, the Angle under 
MK being equal to that under CK F, or to that under EF K, 
F X ſhall be equal to LV, equal to twice L W; and the Angle 
under K ML. being equal to that under K FG; ſince K W is 
perpendicular to MW, F G ſhall be to twice MW as MK to 
K F, or as the Sine of Incidence to the Sine of Refraction : whence _ 
MW being equal to three times I. W, FX ſhall be to FG as 
the Sine of Incidence to three times the Sine of Refrattion. . _ 
Moreover, MW being equal to three times LW, the Square of 
M W will be equal to nine times the Square of LW, and the 
Rectangle under VML, or the Rectangle under CMA, that is, 
the Exceſs of the Square of K M above the Square of K A, will 
be equal to eight times the Square of LW]; therefore the Square 
of LW or the Square of half F X will be to the Square of KI, 
or of K A, as the Exceſs of the Square of K M above the Square of 
K A to eight times the Square of K A, that is, as the Exceſs of 
tue Square of the Sine of Incidence above the Sine of Refraction, to 
ci2ht times the Square of the Sine of Refraction. 5 
Dr ERM. 2.] Draw AY parallel to MN, and AZ parallel to MV: 
dien is the Angle under Y AZ, equal to that under LM N, which is 
aan to that under LCA; whence the Arches AI, YZ are cqual; . 
but the Arches AL, VZ are likewiſe equal, becauſe LV, A Zare _ - id 
parallel, therefore Y V being joined, and J. T drawn perpendicular Lg. . 85 i 
o A C, the Chord V Y ſhall be the double of LY; but V A be- | ; 
Ing likewiſe let fall perpendicular to AC, becauſe M V is the double | 
& ML, VA ſhall be the double of LT; and therefore VA and 
+ ſhall be equal; whence the Point V ſhall be in a Parabela, 
Waole Focus is the Point Y, its Axis perpendicular to AC, and 


" HY 15 1 | ae ee e ATE 
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128 Applied to the Rainbow, 
the Latus refym, belonging to that Axis, equal to twice the per. 
pendicular let fall from Y upon AC“. But if K V be joined, the 
Angle under LK V is equal to twice the Complement to a right 
Angle of the Angle under K LV, which is equal to the Angle of 
Incidence, and exceeds the refracted Angle by the Angle under 
AK L. . 4 

The Determinations of theſe two Propoſitions, have relation t0 
the firſt and ſecond Rainbow; thoſe of the firſt Propoſition reſpect. 
ing the interior, and thoſe of the ſecond the exterior. The ff 
| Determinations of theſe two Propoſitions aſſign the Angles, under 
which each Rainbow will appear in any given refracting Power ot 
the tranſparent Subſtance, by which they are produced; the latter 
Determinations of theſe Propoſitions teach how to find the retracting 
Power of the Subſtance, from the Angles under which the Rain- 
bows appear; the Angle under CMG, in the Determinations of 
the firſt Propoſition, being half the Angle which meaſures the Diſ. 

tance of the interior Bow from the Point oppoſite to the Sun; and 
In the Determinations of the ſecond Propofition, the Angle under 
CMN is half the Complement to a right Angle of half the Angle 
that meaſures the Diſtance of the exterior Bow, from the Point cp. 
| Polite to the Sun. But whereas theſe latter Determinations require |F- 
ſolid Geometry, it may not be amiſs here to ſhew how they m4y" MW 
be reduced to Calculation, ſeeing the Obſervation of theſe Angles, 
as the learned Dr. Halley has already remark'd r, affords no in- 
convenient Method of finding the refracting Power of any Fluid, 
or indeed of any tranſparent Subſtance, if it be formed into a ſphe- 
| rical or cylindrical Figure. For this purpoſe therefore I have found, 
Fig. 82, that in the latter Determination of the firſt Propoſition, if the Sine 
| of the Angle under C M G be denoted by a, the Tangent of the WF 
; Complement of this Angle to a right one be denoted by b, and the 
Secant of this Complement by c; the Root of this Equation z — 


344Z=2 4aXx 26 — a will exceed the Sine of the Angle under FM, 
that is, the Sine of the Angle of Incidence, by the Sine of the Angle 
under CMG; and the Sine of the Angle under FMO, which 1 
double the refracted Angle, will be the Root of this Equation x* T_ 
3aax=4aab,; this Angle being acute, when the Tangent of the 
E. Angle under CMG is leſs than half the Radius, or when the Angle 
| itſelf is leſs than 26 Deg. 33“. 54". 11”, and when this Tangent 1 
f more than half the Radius, the Angle under OM F is obtuſe. 
| The Roots of theſe cubic Equations are found by ſceking the 
| firſt of two mean Proportionals, between each of the verſed Sines 
appertaining to the Arches CG, A G, and the Sine of thoſe Arcncs, 


* Vide de 1 Hire, SeQ. Conic. lib. 8. prop. 1, 3. 
T Prilofoph. Tranſat. No. 267. pag. 722. 


. on, © 
| dun 5 


Of Refracting Circles. 129 
counting from the verſed Sines; for the Sum of theſe two mean 
Proportionals is the Root of the former Equation, and the Difference 
between them the Root of the latter; as may be collected from 
Cardan's Rules. 3 55 
And hence likewiſe if the firſt and laſt of the five mean Propor- 
tionfls, between the Sine and Coſine of half the Angle under CMG _ 
be found, twice the Sum of the Squares of theſe mean Proportionals 
applied to the Radius exceeds the Sine of the Angle of Incidence 
by the Sine of the Angle under CMG; and twice the Difference 
of the Squares of the ſame mean Proportionals applied to the Ra. 
{ins is equal to the Sine of double the refracted Angle. Moreover 
this double of the refracted Angle exceeds the Angle of Incidence 
by the Angle under A . | 
In the latter Determination of the ſecond Propoſition draw K Y, Eg. 83. 
and AY being parallel to M N, the Angle under CK X will be 
equal to twice the Angle under CMN, that 1s equal to the Com- 
plement of half the Diſtance of the exterior Rainbow from the 
Point oppolite to the Sun. Then putting 4 for the Radius A K, 
and for the Sine of the Angle under CK Y, the Sine of the 
| Angle under A K V will be the Root of this Equation, y#+ ＋ 4by 3 
—v$aaby+ 4aabb=0, But the Angle of Incidence and Refrac- 
| tion may alſo be found as follows. _ „„ 
Let two mean Proportionals between the Radius and the Sine of 
the Angle under CK Y be found, then take the Angle, whoſe Co- 
ſine is the firſt of theſe mean Proportionals, counting from the Ra- 
(1153 and alſo the Angle whoſe Sine together with the ſecond mean 
= Proportional ſhall be to the Radius, as the Coſine of the Angle 
& under CK L, to the Sine of the Angle before found. The Sum of 
© theſe three Angles is double the Complement to a right one of the 
Angle under AK L, the Angle under KML, or the refracted Angle, 
being equal to half the Sum of this Angle under AK L and the 
Angle under CK Y; as in the laſt Place the Angle under K I. V, 
e. the Angle of Incidence, equal to the Sum of the Angles under 
KM L and under MKL. 8 N 
need not obſerve, that the geometrical Methods of deducing 
'neſe Angles of Incidence and Refraction, from the Angle meaſur- 
z the Diſtance of each Rainbow from the Point oppoſite to the Sun, 
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ord very expeditious mechanical Conſtructions. 


IV. This curious and valuable Legacy left by the laſt Will and 4% 4rount of 
Teſtament of the late Mr. Leeuwenboek to the Royal Society, conſiſts Mr-Lecuwen- 
of a ſmall Indian Cabinet; ' . .1_ hoek's Micro- 

all Iudian Cabinet, in the Drawefs of which are 13 little 
Boxes or Caſe 3 | 3 ſcoßes, by Mr. 
wy or Caſcs, each containing two Microſcopes, handſomely fit-Folkes, V. P. 
ed up in Silver, all which, not only the Glaſſes, but alſo the Ap-N?380 5.445 
2925 tor managing of them, were made with the late Mr. Leencben- 
5 own Flands : Beſides which, they ſeem to have been put in 
yr in the Cabinet by himſelf, as he deſign'd them to be pre- 
8 0 
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Caſe 2. No 


Caſe 8. No 22. 


An Account of | 
ſented to the Royal Society, each Microſcope having had an Object 
placed before it, and the Whole being accompany'd with a Re- 
giſter of the ſame, in his own Hand-Writing, as being deſirous the 
Gentlemen of the Society ſhould, without Trouble, be enabled tn 
examine many of thoſe Objects, on which he had made the mot 


conſiderable Diſcoveries. 


Several of theſe Objects yet remain before the Microſcopes, tho? 


the greater Number are broken off, which was probably done by 
the ſhaking of the Boxes in the Carriage. I have, nevertheleſs, ad. 
ded a Tranſlation of the Regiſter, as it may ſerve to give a juſter 


Idea of what Mr. Leeuwenhoek deſign'd by this Legacy, and allb be 
of Uſe, by putting any curious Obſerver in Mind of a Number of 
Minute Subjects, that may in a particular Manner deſerve his At- 
tention. 5 8 = 
The 13 Caſes abovemention'd are numbered from 15 to 27 in- 


cluſively, correſponding to which is the Regiſter of the Objects, 
two to every Caſe, as follows. S ee 


1 Globules of Blood, from which its Redneſs proceeds. 


Caſe 1. Ne 1 85 A thin Slice of Wood of the Lime-Tree, where the 


Veſſels conveying the Sap are cut tranſverſcly, 


16. 3 5 
5 22 The Eye of a Gnat. - - 
1A crooked Hair, to which adheres a Ring;-Worm, 
ee Ne xn. ) with a Piece of the Cuticle. on 
Rb 2? A ſmall Hair from the Hand, by which it appears 
: thoſe Hairs are not round. 


.1 Fleſh of the Codfiſh (Cabeljaeuto) ſhewing how tl 


| | Caſea. Nv 9 Fibres lie oblique to the Membranes. 


2 An Embrio of Cochineal, taken from the Egg, in 
which the Limbs and Horns are conſpicuous. 


1 Small Pipes, which compoſe the Elephant's Tooth. 


Caſe 5. Ne I 9.32 Part of the Cryſtalline Humour, from the Eye of 


a Whale. 


appears to conſiſt of many leſſer Threads. 
2 The Inſtrument, whence a Spider ſpins the Threads, 
that compoſe his Web. — 


Ra oa - 1 A Thread of Sheeps-Wool, which is broken, and | 
Caſe 6. weg 


5 Caſe 7. No 21, 85 A Granade, or Spark made in ſtriking Fire. 


2 The Veſſels in a Leaf of Tea. : 
J The Animalcula in Semine Maſculino, of a Land 


taken from the Teſticle, July 24. 1702. 
2 A Piece of the Tongue of a Hog, full of ſharp Points 
1 A Fibre of Codfiſh, conſiſting of long ſlender Par- 


Caſe 9. No 233 ticles. 


2 Another of the ſame. 


Caſe 
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Myr. Leeuwenhoeck's Microſcopes. S853 
1A Filament, conveying Nouriſhment to the Nut- 
\ meg, cut tranſverſly. Rt | 
il Another Piece of the ſame, in which the Figure 
of the Veſſels may be ſeen. 
.1 Part of the Bone or Tooth abovementioned, con- 
ſiſting of hollow Pipes. Ol 
2 An exceeding thin Membrane, being that which 
cover'd a very ſmall Muſcle. i 
< 1 Veſſels by which Membranes receive Nouriſhment 
Caſe 12. Ne 26 and Increaſe. 5 5 
5 2 ABunch of Hair from thelnſect call'd a Hair-Worm. 
1 The double Silk, ſpun by the Worm. . 
Cafe 13. Ne 5A þ The Organ of Sight os 4; 


Caſe 10. Ne 24. 


Caſe 11. No 25. 


It were endleſs to enter into any Particulars, of what is to be 
obſerved in any of theſe Objects, or indeed to give any Account 
of Mr. Leeuwenhboek's Diſcoveries; they are ſo numerous as to make 
upa conſiderable Part of the Philoſophical Tranſa#tions, and when 
collected together, to fill four pretty large Volumes in Quarto, 
which have been publiſh'd by him at ſeveral Times: And of ſuch 
Conſequence, as to have opened entirely new Scenes in ſome Parts 
of Natura! Philoſopy, as we are all ſenſible, in that famous Diſcove- 
ry of the Animalcula in Semine Maſculino, which has given a per- 
fectly new Turn to the Theory of Generation, in almoſt all the 
Authors that have ſince wrote upon that Subject. TT 
For the Conſt ruction of theſe Inſtruments, it is the ſame in them 
all, and the Apparatus is very ſimple and convenient: They are 
«|| ſingle Microſcopes, conſiſting each of a very ſmall double Con- 
 vex-Glaſs, let into a Socket, between two Silver Plates rivetted to- 
gether, and pierc'd with a ſmall Hole: The Object is placed on a 
Silver Point, or Needle, which, by Means of Screws of the ſame 
Metal, provided for that Purpoſe, may be turn'd about, rais'd, or 
depreſo'd, and brought nearer, or put farther from the Glaſs, as 
the Eye of the Obſerver, the Nature of the Object, and the conve- 


dient Examination of its ſeveral Parts may require. 


Mr. Leenwenbcek fix*'d his Objects, if they were ſolid, to this 
er Point, with Glew; and when they were Fluid, or of ſuch 


Nature as not to be commodiouſly view'd unleſs ſpread upon 4 
Glas, he firſt fitted them on a little Plate of Talk, or exceſſively j 
11n-blown Glaſs, which he afterwards glewed to the Needle, in | | ; 
the ſame Manner as his other Objects. 3 i 


Ihe Obſervation, indeed, of the Circulation of the Blood, and 
me others, require a ſomewhat different Apparatus, and ſuch a 
one he had, to which he occaſionally fix'd theſe ſame Microſcopes ; 
but as it makes no Part of this Cabinet, I ſhall omit giving any 
r Account of it, only taking Notice that it may be ſcen in 
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A Account of 
a Letter to the Royal Society, of the 12th of January, 1689, and 
printed in his Arcana Nature Detecta, No. 69. But I was willing 
to mention juſt ſo much, as it may ſerve to ſnew the univerſal Uf 
of theſe Microſcopes, and as it induces me (among other Things 


to believe, theſe were the Kind of Microſcopes generally, if not ſolely, 


as'd by this curious Gentleman in all his Obſervations, and to which 
we are oblig'd for his moſt ſurprizing Diſcoveries. : 


Another Particular, to the fame Purpoſe, I would not omit, 
and that is, That upon the late Queen Mary's doing Mr. Lee. 


5 wenhoek the Honour of a Viſit at Delft, and viewing his Curioſities 
with great Satisfaction, he preſented her with a Couple of his Mi. 


cCroſcopes, which, as I have been inform'd by one who had them 


a conſiderable Time in his Hands, were of the ſame Sort as theſe, 
and did not any ways differ from one of the 13 Caſes contain'd in 
the Drawers of this Cabinet. 5 1 

_ The Glaſſes are all exceedingly clear, and ſhew the Object very 
bright and diſtinct, which mutt be owing to the great Care tins 
Gentleman took, in the Choice of his Glaſs, his Exactneſs in giv- 
ing it the true Figure; and afterwards, amongſt many, reſerving 


ſuch only for his Uſe, as he, upon Tryal, found to be moſt excel- 
lent. Their Powers of magnifying are different, as different Sorts 


of Objects may require; and, as on the one Hand, being all ground 
Glaſſes, none of them are ſo ſmall, and conſequently magnity to ſo 


great a Degree, as ſome of thoſe Drops, frequently us'd in other 


Microſcopes ; yet, on the other, the Diſtinctneſs of theſe very much 
exceeds what I have met with in the Glaſſes of that Sort; and 
this was what Mr. Leeuwenhoek ever principally propos'd to him- 
felf, rejecting all thoſe Degrees of magnifying in which he could 


not ſo well obtain that End; for he informs us in one of his Let. 
ters, where he is ſpeaking of the exceſſive Praite ſome give to their 


Glaſſes on this Account, that although he had above Forty Years 
had Glaſſes by him of an extraordinary Smallneſs, he had made 
but very little Uſe of them; as having found, in a long Courl o! 
Experience, that the moſt conſiderable Diſcoveries were to be mae 
with ſuch Glaſſes as, magnifying but moderately, exhibited the Ob. 
ject with the moſt perfect Brightneſs and Diſtinction. 


But however excellent theſe Glaſſes may be judg'd, Mr. Lesleu. 
boek's Diſcoveries are not entirely to be imputed to their Goounets | 


only His own great Judgment, and Experience 1a the Manner 00 


uling them, together with the continual Application he gave to that 


| Buſineſs, and the indefatigable Induſtry with which he contemp!a- 
red often and long upon the ſame Subject, viewing it under many 
and different Circumſtances, cannot but have enabled him to form 


better Judgments of the Nature of his Objects, and ſee farther into 


their Conſtitution, than it can be imagined any other Perſon can 
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Mr. Leeuwenhoek's Microſcopes. 133 
go, that neither has the Experience, nor has taken the Pains this 
curious Author had ſo long done, EAT: 

Nor ought we to forget a Piece of Skill, in which he very par- 
ticularly excell'd, which was that of preparing his Objects in the 
beſt Manner, to be view'd by the Microſcope 3 and of this I am 
perſwaded, any one will be ſatisfied, who ſhall apply himſelf to 
tbe Examination of ſome of the ſame Objects as do yet remain be- 
ſore theſe Glaſſes; at leaſt, I have my ſelf found ſo much Difficul- 
ty in this Particular, as to obſerve a very ſenſible Difference be- 
tween the Appearances of the fame Object, when apply'd by my 
ſelt, and when prepared by Mr. Leeuwenhboek, tho' view'd with 
Glaſſes of the very ſame Goodnels 35 

[ have the rather inſiſted upon this, as it may be a Caution to- 
us, that we do not raſhly condemn any of this Gentleman's Obſer— 
vations, tho? even with his own Glaſſes, if we ſhould not immediate- 
ly be able to verify them our ſelves. We are under very great 
© Diſadvantages for want of the Experience he had, and he has him- 

* felf put us in Mind, more than once, that thoſe who are the beſt 

bild in the Uſe of magnifying Glaſſes, may be miſled, if they 

give too ſudden a Judgment upon what they fee, or till they have 
been aſſured from repeated Experiments. But we have ſeen ſo many, 
and thoſe of his moſt ſurprizing Diſcoveries, ſo perfectly confirmed, 
by great numbers of the moſt curious and judicious Obſervers, that 
there can ſurely be no reaſon to diſtruſt his accuracy in thoſe others, 
which have not yet been ſo frequently or carefully examined. 
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V. The Inſtrument conſiſts of a metalline Speculum, about ſix % , 
3 1 ae me. ns n Account of 
Inches in Diameter. The Radius of the Sphere, on which its con- , Refleting _ 
cave Surface was ground, is ten Feet, five Inches and one quarter, Telejeope, made 
ind conſequently its focal Length is 62 & Inches. The Back has ) Mr. J. Had. 
1 201low Screw made at its Centre, to receive the End of a Handle, on BAT ob 
lich is ſcrew'd on, whenever the Metal is to be moved, in order?“ © 393: 
avoid ſullying its poliſh'd Surface by handling. 5 Es 
2 This Object-Metal A, Fig. 84. is placed in one End of an 
angular Tube, BB, about ſix Feet long, and ſomething wider 
En What is ſufficient to receive the Metal, dyed black on the In- 
7 About ſix or ſeven Inches in Length of the three uppermoſt 
of the Tube C (toward that End, at which the Metal is 
e, are ſeparated from the reſt, and open with two Hinges, 
„ make room for the Metal to be put in and taken out. The Eg. 84. 
--nd of the Tube is cloſed by an octangular Piece of Board D, 
which has an opening d, about ; of an Inch broad, from the Top 
[ 0m 0. 4 little below the Centre, to give room for the before- 
5 Handle, when the Object-Metal is lifted into or out of 
W 1 e 3 at other times it is cloſed with a ſlidmg Shutter. The 4 
;} al 1s placed fo, as to have! its Axis coincide with that of the 5 j 
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278.85. 


be Reflecting Teleſcope 
Tube, by the means of three ſmall Buttons fix'd to the Inſide of 


the Tube, having their hinder Ends all in the ſame Plane, to which 
this Axis is perpendicular. Two of theſe appear at a a, the thira 


being at the middle of the Bottom of the Tube, is not ſeen. The 


foreſide of the Metal reſts againſt theſe Buttons in three Points f 
its Circumference, nearly equidiſtant from each other, and is held 
to them by three Screws, (one of which appears at 5) which run 


through the octangular Board at the End of the Tube, and bei 
againſt the Back of the Metal, (in three Points, which directly 


anſwer thoſe three on the foreſide) with juſt ſo much Force, a8 i: 
Tequilite to keep it ſteady in its Place. They muſt not be ſcrew) 


harder againſt the Metal for Fear of bending it, which (tho' it i; 
half an Inch in Thickneſs) a very little Force is ſufficient to dy, 


When the Inſtrument is not uſed, theſe Screws are looſen'd, and the 
-Object-Meral is taken out and laid by, to prevent its tarniſhing, 
The oval Plane is compos'd of a Plate of the ſame Metal with 


the great Speculum, about ; or ,+ of an Inch in Thickneſs, ſolder'd 


on the Back to another Braſs. Its Breadth is ſomething leſs than 


half an Inch, and is in Proportion to its Length as 1 to / 2. At 


one End of the Oval, the Braſs Plate projects a little beyond the o- 


ther, and has a Screw cut through it in that Part, as likewiſe ano- 


ther directly againſt the Centre of the foreſide. The other End i; 
:cypher'd away on the Backſide, that it may intercept as few of the 
Rays, in their Paſſage towards the Object-Metal, as is poflible. 
The two Screw-holes in the Back ſerve to fix this Oval A, Iz 


85. to a Braſs Arm, B, which is faſtened at the other End into 
Slider E E. Fig. 84. and 85. This Slider is of an equal Thicknels 


with the Side of the Tube, and has a Groove, G G, Hg. 84. cut 
for it in that Side, parallel to the Axis, and long enough to giv: 
room for its Motion, to ſet the two Specula at the different Diſtances, 


which the ſeveral Eye-Glaſſes require. It reſts on the Inſide again! 


two thin Ledges, faſtened within the Tube along the Sides of thi 
Groove. On the Outſide it is kept in its Place by a fliding Shut- 
ter, not expreſſed in the Figure. In the Middle it has a Cylin- 
drick Cavity, D, Fig. 85. whoſe Axis is exactly perpendicular to l 


inner and outer Surfaces. Each of the Boxes, in which the Eye- 
Glaſſes are contained, is fitted to this Cavity. The beforemention- 


ed Braſs Arm is fix'd into the Inſide of this Slider, towards the 


End fartheſt from the Obje&t-Metal ; it riſes perpendicular for a- 
bout two Inches, and is made flat, ſo as to turn one Edge to ite 
Rays, which come from the Object. About b, it is bent ſorwards 


and flated the other Way, ſo that when the Back of the oval Plane 


is held flat to it, by the two Screws cc, the Axis of the Cylindrick 


Cavity may fall on the Centre of its foreſide, inclin'd to its Surfact 
in an Angle of ſomething leſs than ferty five Degrees. This Ang 
25 brought to be exact by two very ſmall Screws, i i, whoſe Three 
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WF ce, by turning of a long Screw, CC, for which there is a Nut 
i} lodged in the Slider at g; the Screw is kept from moving back- 
BE 4 or forward, when tis turned, by a Braſs Plate, F, which is 
do be fix'd to the flat End of the Side of the Tube, and taken off 
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made by Mr. Hadley, deſcribed. 


take hold in the flatted End of the Braſs Arm, and their Points 
bearing againſt the Back of the Oval, raiſe one End of it a little 
om the flat of the Arm. The Specula are ſet at their due Dif- 


at Pleaſure, Each of the Eye-Glaſs Boxes, H, has a Screw on 


tie outward End, to faſten to it a Bowl, or Diſh, ; to receive 


E the Ball of the Eye, and guard it from external Light. 


On the Top of the Tube is fix'd, on two ſmall Pedeſtals, a 


common Dioptrick Teleſcope, H, Fig. 84. about eighteen Inches 
© long, its Axis parallel to thar of the Tube ; and having two Hairs 
plac'd in the common Focus of its Object and Eye-Glaſſes, croſſing 


cane another in its Axis. 


There are three convex Eye-Glaſſes belonging to the Inſtrument. 


tos fri, or ſhalloweſt, has its focal Diſtance of about; of an Inch; 
8 the ſecond, of 13; and the deepeſt, of 35, or ſomething leſs. 
When the firſt of theſe is uſed with the Inſtrument, it magnifies a- 


bout 188, or 190 times, in Diameter; with the ſecond, about 2083 


and with the third, 228 or 230. Each of theſe Glaſſes has placed, 


in that Focus neareſt the Oval, a Circle to determine the Part of 
© the Object ſeen at one View; and in the other Focus toward the 


bye, a Braſs Plate with a little Hole in the middle, to let no Light 
| pals to the Eye from the Inſide of the Tube, but what comes from 


| the Oval, Beſides theſe three convex, there are two concave Eye- 
I Glafies, with which it magnifies about 200 and 220 times; and 


. © 145 


ao a Set of three Convex, which turn it into a Day Teleſcope, 


| magnifying about 125 times. The Aperture is limited by a Circle 
et Card, or Paſtboard, placed before the Obje&-Metal in the 
Tube, To vary the Aperture there are three of theſe Circles, 
| and the Apertures allowed by them are five Inches and an half, 


| ive Inches, and four and an half, tho' for ſome Objects the whole 
Metal may be left open. 


The Engine made uſe of to direct the Tube to any Object, con- 


135 


| iſt ot a ſtrong Plank, FF, Fig. 85 and 86, about fourteen Inches Fig. 85, 86. 
| ices and two Feet and an half, or three Feet long, which ſerves 
Foundation for the whole. Near one End of this Plank is 


* 
* 4 
. 
x 


; Placed an upright fourſided Box, III, Fig. 84 and 86, about two Fi 
cet high, narrower at the Back next the End of the Plank than be- 


| 'ore: Its two Sides are mortiſed boch into the Plank below, a a, Pig. 


Inches j 


5 and into the Top of the Box above, dd; the back and fore 
on are faſten'd to the Edges of the Sides with Wood-Screws. 
© Top has a circular Hole cut in it, ſomething above three 
n Diameter, whoſe Centre is about three Inches diſtant from 


j ine outſide of the Back, and at an equal Diſtance from the two 


' 


2. 84, | 96. 
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Inches beyond the Axis of the Pillar backward. Along the Bal 
ol theſe Cheeks, at equal Diſtances above one another, there 9. 


Fig. 86. 


half higher than the Axis of the Motion upon theſe Pivots, and 
the Centre of Gravity, when the Object-Metal is in, is about three 


behind the round Hole beforemention'd. 


. 84. 


tiſed into a ſtrong Head, K, Fig. 84. and 86, about eight Inches in 


in each Cheek, to receive the Pivots of a crooked Iron Axis, C 
Fig. 86. on which the Tube is plac'd. The Notches are made ar 


againſt the fore Part of the Axis. 
Hole, in which it turns, a Cylindrick Sector, containing abour 
of the Pillar, near the upper End D. In the Angle of this C.. 


fame Angle. The internal angular Edge, between the two Parts 
of this. Plate, lies in the Axis of the Pillar, and turns upon the 


is faſten'd with two ſtrong Screws on the Top of the Box, clirect!y 


GG, leaving Room between them for the Bottom of the Tube 
to touch the upper Edge of the fore Part of the Head. The hinder 


tranſverſe opening cut in the fore Part of the Box, P. which 1 
long enough to allow room for a ſufficient Motion of the P 


The Reflecting Teleſcope 
Sides. This Hole gives Paſſage to a turning Pillar B, in the Bot 
tom of which there is fix'd an Tron Pivot c, to turn in a thick Braß 
Plate lodged in the Plank, b. The upper End of the Pilla; il 


about an Inch and an half above the Top of the Box, and is ms;. 


Length, and four or five in Breadth and Thickneſs. This Head 
carries two Cheeks, LL, about thirteen or fourteen Inches In 
Height, their hinder Edges, towards the lower End, extending five 


Notches, tending obliquely downwards, and anſwering one anothe- 
9 


difterent Heights, to keep the Eye-Glaſs at a proper Height for 
the Eye, in different Elevations of the Object above the Horizon. 
The Figure of the Axis anſwers that of the three under Sides cf 
the Tube. The Axis of the Tube lies about two Inches and an 


Inches backwarder. To keep the Tube from ſlipping back, Wen 
its fore End is raiſed, it has two Buttons fixed to it, which reſt 3 

To keep the Pillar from touching any of the Sides of the round 
65 or 70, and about an Inch in Height, is cut on the back Part 


vity is fix*d a thin Steel Plate oo, bent croſs the middle to the 


harden'd Edge of a Wedgelike Iron, f, whoſe Baſe, or Board Part, 


The upper Parts of the Cheeks are ſtrengthened by two Brackets, 


Part of the Head is alſo hollow'd, in the Manner prelented 1" We 
the third Figure, F)) 8 = 

The Head on its fore Part carries a flat Arm, M, Fig. 84, abodt 
twenty ſeven Inches long, a little taper towards the farther End, 


where it is four Inches broad. This is ſtrengthened by a 1 = 
Slip, glew'd edgewiſe along the middle underneath, O, and av Be 
by a Brace or Stay, N, reaching from the turning Pillar to will 


— 
_— 
1 


in nine Inches of the End of the Arm. The Stay paſſes through 3 


round its Axis. 0: 


== 
3 


Of applying it io Uſe, 
On the other End of the Bottom Plank, tranſverſely to its 
Length, is erected a Board about twelve Inches wide, and twenty 


gx or twenty ſeven high, Q, the Top of it reaching within an Inch 


and an half of the under Side of the Arm. This Board is held 


firm in its Poſition by a Spur, R, part of its upper End on the 


outſide is pared off toward the Edges, to form it into the Seg- 


ment of a Cylinder, whoſe Axis coincides with that of the Pillar. 


Its Uſe is to ſupport a Reſt, SS, on which the End of the flat 
Arm moves backward and forward. This Reſt being apply*d 


tranſverſely to the outer Part of the upright Board, where it is 
made Cylindrick, is bent into the ſame Figure, by the means of 


four Screw-Pins, two of which paſſing through each End of this, 
and of another Piece of the ſame Length, T, (but ſomething nar- 
rower) placed over againſt it on the inſide of the Board, by their 


Nuts, draw them together, ſo as to graſp the End of the upright. 


Board between them 3 the upper Edge of the Reſt being firſt ſhot 
with a Plane very ſtrait and ſmooth. To render the Motion of the 
Arm along the Reſt ſmooth and caſy, it has two Rollers lodged 
in a Box fix'd near the End, on its underſide, V, to roll upon 
the Edge of the Reſt, when the End of the Arm is moved along 
t. One of the Rollers is placed near each Edge of the Arm, and 
their Axes lye in Lines paſſing through the Axis of the turning 
Pillar. The Reſt is kept up to them, with a proper Degree of 
Force, by two Screws, W W, which run into two Plugs, X X, 
taſtened on the Sides of the upright Board, and bear againſt the 
under Sides of two Pieces fix*d on the Inſide of the Reſt. 1 

The Motion of the Tube is governed by two Braſs Pegs, Y 
and Z. The firſt of theſe, Y, is plac'd about 10 or 11 Inches 


om the End of the Arm, and has a Line wound round it, which 


palling under a ſmall Pulley, /, fix*'d in a vertical Poſition near 
che End of the Arm, is faſtened to a Staple on the under ſide of 
ine Tube g. This Line, by the turning of the Peg, brings the 
e End of the Tube to its due Elevation, being acted againſt by 


the Fxceſs of Weight in the hinder End of the Tube, when the 


Metal is in it, which is equivalent to about two Pound at g, where 


the Line is faſtened. In great Elevations of the Object above the : 
1Orizon, the Line is not carried ſo far as the Point g; but is 


rd a little above the Pulley, to a light ſquare Stick, þ, hav- 
ng at one End a Hook, by which it takes hold of the Staple Le 
I iis is done that the Springyneſs of the Line may not continue a 


Motion in the Tube, (when any thing happens to ſhake 
3 rument) and make the Object appear to tremble. The lower 


CC Ini 


do the Stick reſts againſt the End of the Arm, and by its ſlight 
uon contributes to the ſame Effect. 1 
he other Peg, Z, is ſo plac'd, that it may be conveniently reach- 


4 ed | 2 * | g | 
. _ Ins — of the Obſerver, while the other is employed about 
1 OL. | | ; a 
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Fg. 84. 


Phe Apparatus, &c. 


the Peg Y : It regulates the Horizontal Motion of the Tube, by 


means of a Line, which being wound about the Peg at one Fn 
9 


paſſes by another ſmall Pulley placed cloſe by the Side of the afore. 
mentioned one in an Horizontal Poſture (not to be ſeen in the Fl. 
gure) and is hung on a Pin driven into the little Head K. 


O : Ir is 
acted againſt by two: Springs, m and z Fig. 86. placed in the Bor 
III, one on each Side of the turning Pillar; that on the right 


Hand, m, draws the right Side of the Pillar forward, by a very 
ſtrong Line, which being faſtened to the Head of the Spring, 


paſſes round the back Part of the Pillar to a Pin, at P, by whic| 
it is ſtrain'd to its due Strength. The Spring on the Left Hand; 
draws the Left Side of the Pillar backwards in the ſame manner 
Theſe Pins are plac'd on the Pillar a little higher than the Tops of 
the Springs, that being drawn a little downwards, as well as turn'd 
round its Axis, the Pivot in its Bottom may not be raiſed out of 
the Hole in the Braſs Plate, when the Reſt bears hard againſt the 
Rollers at the End of the Arm. Each of theſe Springs draws wit! 
a Force equal to about 18 or 20 Pounds Weight, when the End 


of the Arm is carried cloſe to the ſmall Head x, Fig. 84. and conſe. 
quently (the Semidiameter of the Pillar being an Inch and Half, 
and the Diſtance of that Head from the Axis about 28 or 29 Inches 


the End of the Arm will be carried by the united Forces of both 
the Springs, towards the other End of the Reſt, with a Force equi- 


valent to the Weight of about two Pounds, Each of the Pegs, Y 
and Z, turns in a Hole made in a Piece of Wood /, faſtened ty 
the under Side of the Arm; and the Pieces being flit with a Saw 
from one End through the Hole, and about half an Inch beyond 


it, the ſeparated Parts are drawn together by a Skrew n, till the 
End of the Peg is griped between them, with a due Degree of Force 
By theſe Pegs, with the help of the Teleſcope H, the Tube is eaſily 
directed to any Object, and made to accompany a Celeſtial one 
in its Diurnal Motion, while the End of the Arm moves the Whole 


Length of the Reſt. 


The concave Surface of the Object-Metal has many little Spes 


in it, which could not be brought to take a Poliſh. In one, 0 
two Places, the Metal itſelf ſeems to have ſome ſmall Parts, ome: 


thing harder or ſofter than the reſt, occaſioning an irregularity 
the Figure of the Metal about them. Bur theſe Parts being Im: 


* — 1 


in Proportion to the whole, do not ſeem conſiderably to acc!“ 
— of the Appearance. 
The open Air has commonly an undulating Motion in its Part 
eſpecially in the day time, which occafions the Rays of Light 
deflect a little from the ſtrait Lines, in which they ouglit to me 
in order to render the Species perfectly diſt inct. The Effect of c, 
though inſenſible to the naked Eye, or even through 4 {ra 
Teleſcope, becomes conſiderable, when the Object is very ae, 
| * WES Magn. 


An Inſtrument for taking Angles, by Mr. Hadley. 139 
magnified. This Inſtrument, when try*d at an Object en- 

cloſed, ſo as to ſecure it from this Inconvenience, ſeems to bear 

an Aperture of five Inches and an half, with the deepeſt of the 
forementioned Eye-Glaſſes, as well as the common Teleſcopes do 

the uſual Charge and Aperture given to them, except that in 

theſe the Objects appear a little brighter. 


Fiz. 84. Repreſents the Inſtrument placed on the Machine, in or- 
4 der to be apply'd to Uſe. Bn 
ö Fig. 85. Repreſents the Inſide of the Slider, with the reſt of the 
3 Apparatus belonging to the oval Plane and Eye-Glaſs. 
Jig. 86. Repreſents the hinder Part of the Machine, the Back, and 
one Side of the Box, being taken away, to ſhew the turn- 
ing Pillar and Springs on the Inſide. ES 


ui. The Inſtrument is deſign'd to be of Uſe, where the Motion TheDe/eriptio: 
WF of the Objects, or any Circumſtance occaſioning an Unſteadineſs J 4 3 
the common Inſtruments, renders the Obſervations difficult or * faxing 

b | | | Angles, by Re- 
uncertain. - 


ED „% 5 Nections, inten- 
The Contrivance of it is founded on this obvious Principle in 2d 4y Mr. . 


Catoptricks : That if the Rays of Light diverging from, or con- rot V. P. 

= *crging to any Point, be reflected by a plane poliſh'd Surface, 4.147 

— tcy will, after the Reflection, diverge from, or converge to ano— 

der Point on the oppoſite Side of that Surface, at the ſame Diſtance 

from it as the firſt; and that a Line perpendicular to the Surface 

paſſing through one of thoſe Points, will paſs through both. Hence 

it follows, that if the Rays of Light emitted from any Point of 

an Object be ſucceſſively reflected from two ſuch poliſh*d Surfaces ; 

that then a third Plane, perpendicular to them both, paſſing 

through the emitting Point, will alſo paſs through each of its two 

ſucceſſive Images made by the Reflections: All three Points will be 

at equal Diſtances from the common Interſection of the three 

Plancsz and if two Lines be drawn through that common Interſec - 

don, one from the original Point in the Object, the other from 

that Image of it which is made by the ſecond Reflection ; they 

will comprehend an Angle double to that of the Inclination of the 

two poliſh'd Surfaces. © 333 8 

116 87. Let RF H and RGI repreſent the Sections of the 

thc Plane of the Figure by the poliſh'd Surfaces of the two 

»pecula BC and DE, erected perpendicularly thereon, meet. 

ng in R, which will be the Point where their common Section, Eg. 8. 

perpendicular likewiſe to the ſame Plane, paſſes it, and H RI is 

dae Angle of their Inclination. Let AF be a Ray of Light from 

'ny Point of an Object A falling on the Point F of the firſt 

beculum BC, and thence reflected into the Line F G, and at 

Point Gof the ſecond Speculum DE reflected again into the 
5 . Line 
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The Principles 45 15 Contrivante 3 FR 


Line G K, produce & F and K G backwards to M and N, - the 
two ſucceſlive Repreſen 7 


LACIE 4 : of the Point A; and draw RA, RM, 
and RN. "1 I DOT. 


Since the Point A is in the Plane of the Scheme. the Point 
will be ſo alſo by the known Laws of Catoptricks. The Lin 
F M is equal to FA, and the Angle MF A double the Ang). 

H F A Or MFH; conſequently RM is equal to R A, and tt. 
Angle MR A double the Ange HRA or MR H. 10 the ſims 
manner the Point N, is alſo 1 in the Plane of the Scheme, the Lin 
RN equal to RM, and the Angle M R N double the Ang: 
MRI or IR N: Subſtract the Angle MR A from the An. 
NMR N, and the Angle A RN remains equal to double the Dj: c. 
rence of the Angles MRI and MR H, or double the U. 
H RI, by which the Surface of the Speculum DE is recht 
from that of BC; and the Lines RA, R M and RN are e cata) 

Corol. 1. The Image N will continue in the fame Point; altlo' 
the two Specula be turn'd together circularly on the Axis R, { 
long as the Point A remains elevated on the Surface of BC: 
provided they retain the ſame Inclination. 8 

Corol. 2. If the Eye be plac'd at L, (the Point where the Line 
AF continued cuts the Line GK ;) the Points A and N will 
appear to it at the angular Diſtance AL N, which will be equa 
to ARN: For the Angle A L N is tne Difference of the Angle 
FG N and GFL; and F GN is double F Gl; and GF L double 
GER, and conſequently their Difference double FRG or HRI: 
Therefore I. is in the Circumferen ce of a Circle paſſing through | 
„A, N, and R: 
Corol. 3. If the Diſtance A R be infinite, choſe Points A and N 
will appear at the ſame angular Diſtance, in whatever Points ot 
the Scheme the Eye and Specula are placed : Provided the Inclina- 
tion of their Surfaces remain unaltered, and their common Section 
parallel to itſelf. 

Corol. 4. All the Parts of any Objects will appear to an Eye 
viewing them by the two ſucceſſive Reflections, as before deſcr:" 
in the ame Situation as if they had been turn'd together crc! bn 
round the Axis R, keeping their reſpective Diltances from os an 
ther, and the 1 with the Direction HI, 7. e. the ſame Way ric 
lecond Speculum DE reclines from the firſt BEC. 

Corol. 5. If the Specula be ſuppos'd to be at the Center of an 
infinite Sphere; Objects in the Circumference of a great Circ!:, 60 
which their common Section is perpendicular, will appear remov'« 
by the two Reflections, through an Arch of that Circle, equal to 
twice the Inclination of the Specula, as is before ſaid. Br! 
Objects at a Diſtance from that Circle will appear remove iro 
the ſimilar Arch of a Parallel: Therefore the Change of their ab. 


parent Place will be meaſured by a an Arch of a great Circle EE 5 
vlog 
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As Infr. for taking Ang. byReflexions,by Mr Hadley. 141 
Chord is to the Chord of the Arch equal to double the Inclination 
© of the Specula, as the Sines Complements of their reſpective Diſ- 
E [ances from that Circle are to the Radius: And if thoſe Diſtances 
are very ſmall, the Difference between the apparent Tranſlation of 
any one of theſe Objects, and the Tranſlation of thoſe which are in 
© (|: Circumference of the great Circle aforeſaid, will be to an Arch 
cual to the vgſed Sine of the Diſtance of this Object from that 
Circle, nearly as double the Sine of the Angle of Inclination of the 
1 Specula, is to the Sine Complement of the ſame. „ 
g. 88. The Inſtrument conſiſts of an Octant A B C, having on 
its Limb BC an Arch of 45 Degrees, divided into 90 Parts or halt 
Degrees; cach of which anſwers to a whole Degree in the Obſer- 
vation. It has an Index MI. moveable round the Center, to 
mark the Diviſions : And upon this, near the Center, is fix d a 
plane Speculum E F perpendicular to the Plane of the Inſtrument, Fg. 88. 
and making {aci; an Angle with a Line drawn along the middle 
of the Index, as will be moſt convenient for the particular Uſes 
che luſtrument is deſigned for 3 (for an In!.rument made according 
E to Hig. 88. the Angle LM F may be. of about 65 Degrees.) IK GH 
is another ſmaller plane Speculum, fix*d on ſuch Part of the Octant 
as will likewiſe be determin'd by its particular Uſe, and hav- 
ing its Surface in ſuch Direction, that when the Index is brought 
to mark the beginning of the Diviſions (i. e. 02) it may be ex- 
actly parallel to that of the other; this Speculum being turned to- 
wards the Obſerver, and the other from him. P R is a Teleſcope 
fix*d on one Side of the Octant, having its Axis pa allel to that 
Side, and paſſing near the middle of ond of the Edges IK or I H 
of the Speculum Il K GH; fo that half its Object-Glaſs may receive 
the Rays reflected from that Speculum, and tie other half remain 
clear to receive them from a diſtant Object. I he two Specula muſt 
alſo be diſpos'd in ſuch manner, that a Ray of Light coming from 
a Point near the middle of the firſt Speculum, may fall on the 
middle of the ſecond in an Angle of 70 D.grees or thereabouts, and 
bee thence reflected into a Line parallel to the Axis of the Telefcope, 
and that a clear Paſſage be left for the Rays coming from the 
Object to the Speculum E. F by the Side HG. ST is a dark 
Glaſs fix'd in a Frame, which turns on the Pin V; by which . 
Means it may be plac'd before the Speculum EF, when the 
| Light of one of the Objects is too ſtrong : Of theſe there may be 
$624 44 | VVVl RE 7 
Jig 89. In the diſtinét Baſe of the Teleſcope, repreſented by the ,.. , 
Circle abc def, are placed three Hairs, two of which, ac and © "0 
bd, are at equal Diſtances from, and parallel to the Line g þ, which 
paſſes through the Axis, and is parallel to the Plane of the Octant : 
Ihe third fc is perpendicular to g þ through the Axis. ; 
Ihe Inftrument, às thus deſcribed, will ſerie to take any Angle 
07 greater. than 90 Degrees z but if it be deſign'd tor Avaics 


t rom 


_. The Inſtrument and Manner 


from 90 to 180 Degrees, the poliſh'd Surface of the Speculum ER 
Fig. 88. mult be turn'd towards the Obſerver ; the ſecond I KGHM . 
muſt be brought forward to the Poſition N O, ſo as to receive © 
its Middle the Rays of Light from the middle of the firſt in an 


Angle of about 25 Degrees, their Surfaces being perpendicular to one 
another when the Index is brought to the End of the divided 
Arch next C; and this ſecond mult ſtand five or Gx Inches wide 
of the firſt, that the Head of the Obſerver may not intercept the 
Rays in their Paſſage towards it, when the Angle to be obſery'g 
is near 1809, The ſmaller Speculum is fix*d perpendicularly on a 
round braſs Plate, tooth'd on the Edge; and may be adjuſted by 
an endleſs Screw. _ 5 CA 

la order to make an Obſervation, the Axis of the Teleſcope is to 


be directed towards one of the Objects, the Plane of the Inſtrument 


paſſing as near as may be through the other, which mult lie to that 
Hand of the Obſerver, as the particular Form of the Inſtrument 


may require; viz. the ſame Way that the Speculum E F does from 


IKG, if it be compoſed according to this Figure and Deſcrip- 
tion. The Obſerver's Eye being applied to the Teleſcope, ſo as 


to keep ſight of the firſt Object; the Index muſt be moved 


backward and forward till the ſecond Object is likewiſe brought 
to appear through the Teleſcope, about the ſame Diſtance from the 


Hair c f Fig. 90. as the firſt: If then the Objects appear wide of 
one another, as at i and x, the Inſtrument muſt be turn'd a little 
on the Axis of the Teleſcope, till they come even, or very near- | 


ly ſo, and the Index muſt be remoy*d till they unite in one, or 
appear cloſe to one another in a Line parallel to y, both of 
them being kept as near the Line g as they can. If the Inſtru- 
ment be then turn'd a little on any Axis perpendicular to its 
Plane, the two Images will move along a Line parallel to 7 5, 
but keep the ſame Poſition in reſpect of one another; ſo that in 
Whatever Part of that Line they be obſerved, the Accuracy of the 

Obſervation will be no otherwiſe affected than by the Indiſtin&nels 


of the Objects. If the two Objects be not in the Plane of the 


Inſtrument, but equally elevated on, or depreſs'd below it, 
they will appear together at a Diſtance from the Line gh, 
when the Index marks an Angle ſomething greater than their neareli 
Diſtance in a great Circle: And the Error of the Obſervation 
will increaſe nearly in Proportion to the Square of their Diſtance 
from that Line; but may be corrected by help of the fifth Coro!- 


lary. Suppoſe the Hairs ae and h d, each at a Diſtance fron _ 


the Line gh, equal to 4448 of the focal Length of the Object. 
Glaſs, ſo as to comprehend between them the Image of an Ob- 
ject, whoſe Breadth to the naked Eye is a little more than 2* : + 
and let the Images of the Objects appear united at either of tho!: 
Hairs: Then as the Sine Complement of half the Degrecs a 
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of taking Angles deſcribed. 2 


5 Minutes mark'd by the Index, is to the doubled Sine of the fame; 
ſo is one Minute to the Error which is always to be ſubſtract- 
ea from the Obſervation. Other Hairs may alſo be plac'd in the 
Area ab c def, parallel to g h, and at Diſtances from it proportional 
to the ſquare Roots of the Numbers 1, 2, 3, 4, Sc. and then the 
P rrors to be ſubſtracted from the ſame Obſervation made at each 
of thoſe Hairs reſpectively, will be in Proportion to the Numbers 
1, 2, 2, 4, Sc. This Correction will always be exact enough if 
tne Obſerver take care (eſpecially when the Angle comes near 
is to keep the Plane of the Inſtrument from varying too much 
* from the great Circle paſſing thro* the Objects. 5 
ln regard to the Workmanſhip, if an Exactneſs be required in 
the Obfervations, the Arch ought to be divided with the greateſt 
Care; becauſe all Errors committed in the Diviſion are doubled 
by the Reflections. The Index muſt have a ſteady Motion on the 
Center, ſo that the Axis of it remain always perpendicular to the 
Plane of the Octant; for if that alter, it will be liable to vary 
the Inclination of the Speculum it carries to the other: The Mo- 
tion muſt likewiſe be eaſy, leſt the Index be ſubject to bend edge- 
ways: For the ſame reaſon it ſhould be as broad at that End next 
the Center as conveniently can be. The Specula ſhould have their 
= Surfaces of a true Flat; becauſe a Curvature in either of them, be- 
© fide rendering the Object indiſtindt, will vary its Poſition, when 
- ſeen by Reflection from different Parts of them: They muſt alſo 
be of a ſufficient Length and Breadth for the Teleſcope to take 
in a convenient Angle without loſing the Ufe of any Part of the 
Aperture of its Object-Glaſs, and that in all the different Poſitions 
* of the Index. They may be either of Metal or Glaſs Plates ſoil'd, 
| having their two Surfaces as nearly parallel as they can; yet a 
| {mall Deviation may be allowed; provided either their thickeſt 
or thinneſt Edges (and conſequently the common Section of their 
Surfaces) be parallel to the Plane of the Octant: For in that Caſe, 
though there are ſeveral Repreſentations of the Object, they will 
be always very near one another in a Line parallel to cf; and any of 
| them may be uſed, except when the Angle to be obſerved is ver 
ſmall. The chief Inconvenience will be, that a ſmall Star will be 
more difficultly diſcerned, the Light being divided among the ſe— 
veral Images. The Teleſcope may be contrived to alter its Situa- 
don, ſo as to receive the reflected Rays on a greater or leſs Part e i 
fits Obje&-Glaſs, if the Objects differ in Brightneſs. The ſecond | I" 
E peculum may have a Part unfoil'd, that if either of them be ſuft- 1 
cently luminous, the leſs bright may be ſeen through it by the e | k 
hole Aperture. If the Sun be one of the Objects, or the Moon 
be compared with a ſmaller fix'd Star; their reflected Images muſt 4 
be ſtill farther weakened by the Interpoſition of one or more of the 4 
_ thark Glaſſes S T. An exact Poſition of the Teleſcope is not neceſ- Mx 
1 — | | | lary 3-- 
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144 An TInfirument for taking Angles, by Mr. Hadley, 
ſary; and the Inſtrument may be uſed without one, the Diſpoſiti 
of the Specula, with regard to the Sector and Index, being (1g 
as may allow the Eye to be brought as near the ſecond Speculun 
as may be, and make the Inſtrumeut the moſt commodious {, 
the Obſerver. _ OT Ine „„ 
No greater Degree of Steadineſs is requiſite in the Pedeſtal, 9 
Machine which carries this Inſtrument, than what is ſufficient fo 
the Teleſcope us'd with it: For although the vibrating Motion 9 
the Inſtrument may occaſion the Images of the Objects alſo to i. 
brate croſs one another; their apparent relative Motion will be 
very nearly in Lines parallel to f: and it will not be dificy} 
to diſtinguiſh whether they coincide in croſſing one another, c 
| paſs at a Diſtance: And if the Objects are near one another, and 
the Teleſcope magnify but about four or five Times, it may be 
held in the Hand without any ſtanding Support. In this Manner 
the Altitude of the Sun, Moon, or ſome of the brighter Stars from 
the viſible Horizon may be taken at Sea, when it is not to 
mn V 9 
Eg. 90. ſhews an Inſtrument deſigned for this Purpoſe; differ. 
ing from the foregoing Deſcription chiefly in the placing the Speculi 
and Teleſcope, with regard to the Sector and Index; it has alſo 
third Speculum N O diſpos'd according to the Directions when th: 
Angle is greater than 9o Deg. whoſe Uſe is to obſerve the Sun's 
Altitude by Means of the oppoſite Part of the Horizon. In placing 
_ theſe two ſmaller Specula, it will be farther neceſſary to take car: 
that the Speculum IK GH do not ſtand ſo as to intercept any 
of the Rays coming from the greater one fix'd on the Index to the 
third N O, nor either of them hinder the Index from coming Hom! 
to the End of the divided Arch. WQ is a Director for the 
Sight; which is neceſſary when the Teleſcope is not made ul: o 
This conſiſts of a long narrow Piece, which ſlices on another fed 
on the back of the Octant, and carries at each End a Sight erccicd 
perpendicularly on it: It may be removed at Pleaſure, and ex. 
changed for the Teleſcope, which ſlides on in the ſame manner, 
both ſerving indifferently with either of the two ſmaller Specula. 
The Eye is to be plac'd cloſe behind the Sight at W; and tht 
Thread ſtretch'd acroſs the opening of the other Sight at Oper 
pendicular to the Inſtrument is ro aſſiſt the Obſerver in holding 
it in a vertical Poſture, who is to keep this Thread as near as be 
5 can parallel to the Horizon, and the Object near the upright o-. 
e Hou far an Inſtrument of this Kind may be of Uſe at Sea to take 
the Diſtance of the Moon's Limb from the Sun or a Star, in or— 
der to find the Ship's Longitude, when the Theory of that Planet 
is perfect, I leave to trials to determine. es 
The Society has the Satisfaction of knowing that Theory o 
already brought to a good Degree of certainty and OY 1 
| | | ee | th roug =. 
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The differentRefrangibility of colour d Light confirmed. 145 
chrough the conſummate Skill of a very learnea Member ; and have 
N | -eat reaſon to hope, it will in a little time appear to be compleated 
1 | by the continu'd Application of ſome of their own Body. 


VII. Signtor Gizlanzoni, an Halian Gentleman, ſhew'd me a Paper The different 
of Signior Rixzeili * wherein he denied the different Refrangibility of refrangibility 
; a | j | CANT £2005 . of colour'd 
che Rays of Light; becauſe an Experiment mention'd in Sir 1/aac 338 
Neton's Optics (B. 1. Prop. 1. Exp. 1.) had not ſucceeded with him % H. Def. 
ſcho' after many Trials. At the Deſire of Sir Iſaac Newton, I re- aguliers. : 
peated the Experiment before him and Signior Giz/anzoni, and ſome N*374-p-206. 
other Perſons, who were fully ſatisfied with the Succeſs of it. The . 
Experiment and the Particulars which if duly put in Practice, wil! 
W make it always ſucceed, I beg leave to ade. 
11 painted one half of the Card RB, Fig. gt. as B, with Ultra- Fig. 91. 
narine, made deeper with a ſmall Mixture of Indigo, and the other 
half R, with Cinnabar heighten'd with a little Carmine, fo that the 
Line, that ſeparated the red from the blue, was perpendicular to the 

W long ſides of the Card, PE oo 2 1 . 
Then I wrapp'd a black Silk four times together, over the 
middle of each painted part of the Card, as in Fig. 92. Fig. 92. 
& Upon a ſquare Trencher, Fig. 93. painted black, and ſuſpended Fi. 93. 
vertically againſt a Wall, I fix'd my colour'd Card with a Pin, and 

the Room being made very dark, I enlighten'd the Card with a 

& ſtrong Light thrown upon it from a dark Lanthorn, that had two 

= Convex Glaſſes in it; then ſetting up the Lens LL, (repreſented 

= by Fig. 94.) in ſuch manner, that its Axis paſs'd perpendicularly Fig. 94. 
thro' the Image of the Card, at the diſtance of nine Feet from 

te Card, the Image of the CardMiing receiv'd upon a white Paper, 

at the diſtance of nine Feet on the other ſide of the Lens, at B, the 
blue half appear*d diſtinct, with the Image of the black Silk going ver- 

E tically along its Plain, whilſt no Appearance of the black Silk was 
perceivable on the red half. Then removing the Paper about two 
laches, to R, the red half of the Image had a black Line very plain 

pom it, whilſt it was inviſible on the blue half. This was more evi- 
ent, when a ſtrong Image of the Candle was ſucceflively thrown on 
dat half of the Card, whoſe Image was under Examination. When 
ee Paper was held in the middle between R, and B, the black 
pon each Colour was viſible, but indiſtint. — = 
N. B. Care muſt be taken that the Colours be deep. 


de Luminis AﬀeFionibus Specimen Phyfico- Mathematicum, dedi- N*416.p.598. 
© {<1 to Cardinal Polignac, and printed at Trevije and Venice, 1727, 
b, Nenor Rizzelli. 55 5 | | | 
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Animadverſion on Signior Rizzetti. 

Dr. Deſaguliers takes notice, in his report, of the Author's unhane. 
ſome treatment of Sir J. Newton ; the many groſs miſtakes he has com. 
mitted; that there is no Experiment of Sir J. Newton call'd in queſtiqn, 
but what is true, and no Conſequence different from Sir 1/aac's dray; 
from the Experiments he allows to be true, but what is falſe ; and cor. 
cludes that ten Months well employed in reading Sir Iſaac's Book, vil 


make him amends for his ten Tears prejudiced Examination. 
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Of the Infinity of the Sphere of Fix d Stars. 147 
5 EAP. II 
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Z; PHE Syſtem of the World, as it is now underſtood, is Y 3 
I taken to occupy the whole Aby/s of Space, and to be as N 2 e 
ſuch actually infinite; and the Appearance of the Sphere of Fix'd by Dr. Halley. 
Stars till diſcovering ſmaller and ſmaller ones, as you apply bet- No364. p. 22. 
ter Teleſcopes, ſeems to confirm this Doctrine. And indeed, were 
the whole Syſtem finite, it, though never ſo extended, would ſtill 
occupy. no part of the infinitum of Space, which neceſſarily and e- 
vidently exiſts; whence the whole would be ſurrounded on all ſides 
with an infinite inane, and the ſuperficial Stars would gravitate to- 
wards thoſe near the Center, and with an accelerated Motion run 
into them, and in proceſs of Time coaleſce and unite with them 
into one. And, ſuppoſing Time enough, this would be a neceſſary 
> Conſequence. But if the whole be Infinite, all the Parts of it 
would be nearly in equilibrio, and conſequently each Fix'd Star, 
being drawn by contrary Powers, would keep its Place; or move, 
till ſuch time, as, from ſuch an equilibrium, it found its reſtin 
Place; on which account, ſome, perhaps, may think the Infinity 
of the Sphere of Fix'd Stars no very precarious Poſtulate. 
> But to this I find two Objections, which are rather of a Meta- 
- phyſical than Phyſical Nature; and firſt, this ſuppoſes, as its con- 
© {equent, that the Number of Fix'd Stars is not only indefinite, but 
Actually more than any finite Number; which ſeems abſurd in ter- 
715, all Number being compoſed of Units, and no two Points 
or Centers being at a Diſtance more than finite. But to this it 
may be anſwer'd, that by the ſame Argument we may conclude 
: againſt the poſſibility of eternal Duration, becauſe no number of 
Days, or Years, or Ages, can compleat it. Another Argument 
have heard urged, that if the Number of Fix'd Stars were more 
> than finite, the whole Superficies of their apparent Sphere would 
be luminous, for that thoſe ſhining Bodies would be more in Num- 
ber than there are Seconds of a Degree in the Area of the whole 
= 'Dherical Surface, which I think cannot be denied. But if we ſup- 
- ole all the Fix'd Stars to be as far from one another, as the 
© carelt of them is from the Sun; that is, if we may ſuppoſe the 
Im to be one of them, at a greater Diſtance their Diſks and 
ght will be Giminiſh'd in the Proportion of Squares, and the 
pace to contain them will be increaſed in the ſame Proportion; 


40 that in each ſpherical Surface the Number of Stars it might 
Lina 


in, will be as the Square of their Diſtances, Put then the 
2 = Diſtances 
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148 The Number Order and Light of the Fix dS: ar, 
Diſtances immenſely great, as we are well aſſured they can 
but be, and from thence by an obvious Calculus, it will be fond 
that as the Light of the Fix'd Stars diminiſhes, the Intervals betug: 
them decreaſe in a leſs Proportion, the one being as the Diſtance, 
and the others as the Squares thereof, reciprocally. Add to the 
that the more remote Stars, and thoſe far ſhort of the remote 
vaniſh even in the niceſt Teleſcopes, by reaſon of their extream 
minuteneſs ; ſo that, though it were true, that ſome ſuch Stars 
are in ſuch a Place, yet their Beams, aided by any help yet known 
are not ſufficient to move our Senſe; after the ſame manner 31 
ſmall Teleſcopical Fix*d Star is by no means perceivable to th 
naked Eye. 5 105 „„ 


Of theNumber, II. At the laſt meeting of the Society, I adventured to propoſe 
Order, and ſome Arguments, that ſeemed to me to evince the Infinity of the 


io 4 = ; Sphere of Fix*d Stars, as occupying the whole Abyſs of Space, or 
the ſame. Ns the T6 Tay, Which at preſent is generally underſtood to be neceft 


364. p. 24. Tily Infinite; and thence I laid before you what may ſeem a very 


Metaphyſical Paradox, viz. That the Number of Fix'd Stars mul 
then be more than any finite Number, and ſome of them more 
than at a finite Diſtance from others. This ſeems to involve 1 
Contradiction, but it is not the only one that occurs to thoſe who 
have undertaken freely to conſider the Nature of Infinite, whic, 
perhaps the very narrow Limits of humane Capacity cannot attain to. 
Since then, I have attentively examined what might be the Con- 
fequence of an Hypotheſis, that the Sun being one of the Fix'd Stars, 
all the reſt were as tar diſtant from one another, as they are fron 
us; and by a due Calculation I find, that there cannot, upon that 
Suppolition, be more than thirteen Points in the Surface 0 a 
Sphere, as far diſtant from the Center of it, as they are from one 
another: and I believe it would be hard to find how to place thirteen 
Globes of equal Magnitude, ſo as to touch one in the Center: for 
the twelve Angles of the Icoſaedron are from one another very lt. 
tle more diſtant than from its Center; that is, the Side of the 
Triangular Baſe of that Solid, is very little more than the Semi 
diameter of the circumſcribed Sphere, it being to it nearly as 2! 


to 20; ſo that it is plain that ſomewhat more than twelve equa! 


| Spheres may be poſited about a middle one; but the ſpherica 
Angles or Inclinations of the Planes of theſe Figures being inc: 

menſurable with the 360 Degrees of the Circle, there will be fei 
ral Interſtices lefr, between fome of the twelve, but not ſuch a0 
receive in any Part the thirteenth Sphere. 


Hence it is no very improbable Conjecture, that the Number“ 


the Fix'd Stars of the firſt Magnitude 1s ſo ſmall, becaule th .. 
perior Appearance of Light ariſes from their nearneſs; thoie . 
are leſs ſhewing themſelves ſo ſmall by reaſon of their greater diltanc® 


Nov 


A neu Motion of the Fixed Stars diſcovered. 149 


Now there are in all but ſixteen fix'd Stars in the whole Number 
of them, that can indiſputably be accounted of the firſt Magni- 


; rude ; whereof four are extra Zodiacum , viz. Capella, Ardurus, Lu- 


5 


* cida Lyræ, and Lucida Aquile, to the North ; four in the way of 
the Moon and Planets, to wit, Palilicium, Cor Leoms, Spica, and 
Cor Scorpit 3 and five to the Southward, that are ſeen in England, 
* viz. The Foot and Right Shoulder of Orion, Sirius, Procyon, and £ 
* Fomalhaut 3 and there are three more that never rife in our Hort- 
20n, viz. Canopus, Acharnir, and the Foot of the Centaur. 
But that they exceed the Number thirteen, may be eaſily accounted 
for from the different Magnitudes that may be ſeen in the Stars them 
© ſelves; and perhaps ſome of them may be much nearer to one 
another, than they are to us; this exceſs of Number being found 
ſingly in the Signs of Gemini and Cancer. And indeed within 45 
Degrees of Longitude, or one 8th of the whole, there are no leſs 
than five of thele /ixteen to be ſeen. If therefore the Number of 
them be ſuppoſed 7hirteen, omitting Niceties in a Matter of ſuch 
© Irregularity, at twice the Diſtance from the Sun there may be pla- 
ced four times as many, or 32; which, with the ſame Allowance, 
would nearly repreſent the Number of the Stars we find to be of 
the 2d Magnitude : ſo 9 x 13, or 117, for thoſe at three times the 
Diſtange : and at ten times the Diſtance 100 x 13 or 1300 Stars 
which Diſtance may perhaps diniiniſh the Light of any of the 
Stars of the firſt Magnitude to that of the ſixth, it being but the 
hundredth Part of what, at their preſent Diſtance, they appear with. 
But if, ſince we have room enough for it, we ſhould ſuppoſe the 
Sphere continued to 10 times the laſt, or 100 times the firſt 
Diſtance, the Number of Stars would be 130,000, and they would 
appear but with the 10,000th Part of the Light of a firſt Mag- 
nitude Star, as we now ſee it. This is ſo ſmall a Pulſe of Light, 
mat it may well be queſtioned, whether the Eye, aſſiſted with 
© any artificial help, can be made ſenſible thereof. But 100 times 
= the Diſtance of a Star we ſce, is ſtill Finite: from whence I leave 
| ole that pleaſe to conſider it attentively, to draw the Concluſion. 


III. The following Obſervations were begun by the Honourable 27 b . | 
aue Molyneux, Eſq; at Rete, continued and repeated by myſelf atFix"dStars dij- 
ew and Wanſtead, in hopes of verifying thoſe, that * Dr. Hooke vi. its 
'ormerly communicated to the Public, concerning the Parallax of of Man's 
've Tix'd Stars, Therefore the ſame Star was made choice of by Subs Mi. 
Ar. Molyneux, almoſt the fame Method follow'd, and bis Inſtru- 5 Lb 
ant conſtructed upon Principles nearly the ſame-; but greatly ex- ©#ce25 Ly 
dung the Doctor's in exactneſs, which was chiefly owing to our fl. . 
OY ey. Ns 406, 
An Attempt to prove the Mie of the Earth, from Obſervations made by Ru Shs 
3 | 7 ! nth, ! a | 5 Rodert 
ee, Fellow of the Royal] Srriety, Lond. 1674. | | 


curious 
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curious Member Mr. George Graham, to whom the Lovers of Aſtro. 
nomy are alſo indebted for ſeveral other exact and well contriy. 


the Zenith, and its Situation carefully taken with the Inſtrument 


then at Kew, where the Inſtrument was fixed) to prepare for ob- 

ſerving the Star on December 17th; when having adjuſted the In. WF {ſoc 
ſtrument as uſual, I perceived that it paſſed a little more Southerly Ec 
this Day than when it was obſerved before. Not ſuſpecting an; WM * 

other Cauſe of this Appearance, we firſt concluded, that it ws EK tr 


A new apparent Motion 


ed Inftruments. 

Mr. Molyneux's Apparatus was compleated and fitted for obfery. 
ing about the End of November 1725, and on the third Day d 
December following, the bright Star in the Head of Draco (ma- ine 
ed y by Bayer) was for the firſt Time obſerved, as it paſſed ner No 


it 
The like Obſervations were made on the 5th, IIth, and 11 5 800 
Days of the ſame Month, and there appearing no material Dife. © tha 
rence in the Place of the Star, a farther Repetition of them 21 on 


this Seaſon ſeemed needleſs, it being a Part of the Year, where = - 


in no ſenſible Alteration of Parallax in this Star could ſoon be ex. 1 Ca 


pected. It was chiefly therefore Curioſity that tempted me (being 


owing to the Uncertainty of the Obſervations, and that either thi bi 
or the foregoing were not ſo exact as we had before ſuppoſed ; for St 


which Reaſon we purpoſed to repeat the Obſervation again, 1 4 
order to determine from whence this Difference proceeded ; ani EF ©: 
upon doing it on December 2oth, I found that the Star paſſed ſtill ur 
more Southerly than in the former Obſervations. This ſenſible . D 
| Alteration the more ſurprized us, in that it was the contrary wy h 
from what it would have been, had it proceeded from an annual WIR 


Parallax of the Star: But being now pretty well ſatisfied, that t 8 
could not be entirely owing to the want of Exactneſs in the Ob- WR 

ſervations; and having no Notion of any thing elſe, that cod iſ © 
cauſe ſuch an apparent Motion as this in the Star; we began:o Wi Þ 
think that ſome Change in the Materials, Cc. of the Inſtrumen: AF "' 
itſelf, might have occaſioned ir. Under theſe Apprehenſions ws Wi *© 
remained ſome time, but being at length fully convinced, by fe- 
veral Trials, of the great Exactneſs of the Inſfrument, and finding ME 
by the gradual Increaſe of the Star*s Diftance from the Pole, u: d 


there muſt be ſome regular Cauſe that produced it; we took car: i * 
to examine nicely, at the Time of each Obtervation, how much !! 4 4 
was: and about the Beginning of March 1726, the Star was fr 
to be 20” more Southerly than at the Time of the firft Obſervatn. WF . 
It now indeed ſeemed to have arrived at its utmoſt Limit Son = 
ward, becauſe in ſeveral Trials made about this Time, no {eniio" = 
Difference was obſerved in its Situation, By the Middle of , WF” 
it appeared to be returning back again towards the North; ' WW , 
about the Beginning of June, it paſied at the ſame Diſtance 1107 BP , 


the Zenith as it had done in December, when it was firſt . 7 
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BH From the quick Alteration of this Star's Declination about this Bo 
E” Time (it increaſing a Second in three Days) it was concluded, that 
it would now proceed Northward, as it before had gone South- 
ward of its preſent Situation; and it happened as was conjectured: 
E for the Star continued to move Northward till September follow- 
ing, when it again became ſtationary, being then near 20“ more 
EF Northerly than in June, and no leſs than 39” more Northerly than 
it was in March. From September the Star returned towards the 
South, till it arrived in December to the ſame Situation it was in at 
chat time twelve Months, allowing for the Difference of Declination 
con account of the Preceſſion of the Equinox. Es hy 

E This was a ſufficient Proof, that the Inſtrument had not been the 
E Cauſe of this apparent Motion of the Star, and to find one adequate to 
E ſuch an Effect ſeemed a Difficulty. A Nutation of the Earth's Axis was 
Won of the firft things that offered itſelf upon this occaſion; but it was 
bon found inſufficient ; for though it might have accounted for the 
change of Declination in y Draconis, yet it would not at the ſame time 
agree with the Phænomena in other Stars; particularly in a ſmall one 
E almoſt oppoſite in right Aſcenſion to y Draconis, at about the ſame 
= Diſtance from the North Pole of the Equator: For, though this 
= Star ſeemed to move the ſame way, as a Nutation of the Earth's 
Axis would have made it, yet it changing its Declination but a- 
bout half as much as Draconis in the ſame time (as appeared 
= upon comparing the Obſervations of both made upon the ſame 
Days, at different Seaſons of the Year) this plainly proved, that 
the apparent Motion of the Stars was not occaſioned by a real Nu- 
tation, ſince if that had been the Cauſe, the Alteration in both 
Stars would have been near equal. re 8 5 
I be great Regularity of the Obſervations left no room to doubt, 
but that there was ſome regular Cauſe that produced this unex- 
pected Motion, which did not depend on the Uncertainty or Va- 
= ety of the Seaſons of the Year. Upon comparing the Obſerva- 
bons with each other, it was diſcovered, that in both the fore- 
entioned Stars, the apparent Difference of Declination from the 
Maxima, was always nearly proportional to the verſed Sine of the 
dars Diſtance from the Equinoctial Points. This was an Induce- | 
& nt to think, that the Cauſe, whatever it was, had ſome Rela- ; 
boa to the Sun's Situation with reſpect to thoſe Points. But not 
23 being able to frame any Hypotheſis at that Time, ſufficient to 
de all the Phznomena, and being very deſirous to ſearch a little 
cher into this Matter; I began to think of erecting an Anſtru- 
= Nt for myſelf at Wanſtead, that having it always at Hand, I 
ant with the more Eaſe and Certainty, enquire into the Laws 
E © this new Motion. The Conſideration likewiſe of being able 
e nother Inſtrument, to confirm the Truth of the Obſervations 
Verto made with Mr, Molyncus's, was no ſmall Inducement to 
1 8 — me; 
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me; but the Chief of all was, the Opportunity I ſhould thereby 


have of trying, in what Manner other Stars were affected by the 
ſame Cauſe, whatever it was. For Mr. Molyneux's Inſtrument he. 


ing originally deſigned for obſerving Draconis (in order, | 
ſaid betore, to try whether it had any ſenſible Parallax) was 10 
contrived, as to be capable of but little Alteration in its Direction 
not above ſeven or eight Minutes of a Degree: and there being 


few Stars within half that Diſtance from the Zenith of Kew, bright 


enough to be well obſerved, he could not, with his Inſtrument, 


throughly examine how this Cauſe affected Stars differently ſituate 


with reſpect to the equinoctial and ſolſtitial Points of the Eclip- 


tick. 


Direction of the ſame ingenious Perſon, Mr. Graham, my Inſtru- 


ment was fixed up Auguſt 19, 1727. As I had no convenient 
Place where I could make ule of fo long a Teleſcope as Mr. M. 
Iyneux's, I contented my ſelf with one of but little more than half 


the Length of his (viz. of about 12 3 Feet, his being 2 4 4) judging 


from the Experience which I had already had, that this Radius 
would be long enough to adjuſt the Inſtrument to a ſufficient De. 
gree of Exactneſs; and I have had no Reaſon ſince to change 
my Opinion: for from all the Trials J have yet made, I am very 


well ſatisfied, that when it is carefully rectified, its Situation may 


be ſecurely depended upon to half a Second. As the Place where 


my Inſtrument was to be hung, in ſome Meaſure determined its 
Radius, ſo did it alſo the Length of the Arch, or Limb, on which 


the Diviſions were made to adjuſt it: For the Arch could not con- 


veniently be extended farther, than to reach to about 6% on each 


Side my Zenith. This indeed was ſufficient, ſince it gave me an 
Opportunity of making Choice of ſeveral Stars, very different 


both in Magnitude and Situation; there being more than two 


hundred inſerted in the Britiſb Catalogue, that may be obſerved. 


with it. I needed not to have extended the Limb fo far, but 


that I was willing to take in Capella, the only Star of the fit 


Magnitude that comes ſo near my Zenith. 


_ My Inſtrument being fixed, I immediate] began to oblerve ſuch 
Stars as I judged moſt proper to give me light into the Cauſe 0! 


the Motion already mentioned. There was Variety enough of {ma 


ones; and not leſs than twelve, that I could obſerve through a 


the Seaſons of the Year ; they being bright enough to be ſeen in | 
the Day, time, when neareſt the Sun. I had not been long obſers- 
ing, before I perceived, that the Notion we had before enter 


tained of the Stars being fartheſt North and South, when the Sun 


was about the Equinoxes, was only true of thoſe that were heat 
the ſolſtitial Colure: And after I had continued my Obſcrvatioss 


a few Months, I diſcovered, what I then apprehended to  * 
| | ne an — genera) 


Theſe Conſiderations determined me; and by the Contrivance and 


8 
1 


of the Fixed Stars diſcovered. 

eeperal Law, obſerved by all the Stars, viz. That each of them 
became ſtationary, or was fartheſt North or South, when they 
paſſed over my Zenith at ſix of the Clock, either in the Morning or 
3 Fenn perceived likewiſe, that whatever Situation the Stars 
E cre in with reſpe&t to the cardinal Points of the Ecliptick, the 
2 apparent Motion of every one tended the fame Way, when they 
© paſſed my Inſtrument about the ſame Hour of the Bay or Night; 
por they all moved Southward, while they paſſed in the Day, and 
= Northward in the Night; fo that each was fartheſt North, when 
E : came about ſix of the Clock in che Evening, and fartheſt South, 
W when it came about fix in the Morning. 

E Though I have ſince diſcovered, that the Maxima in moſt of 
E theo Stars do not happen exactly when they come to my Inſtru- 
ent at thoſe Hours, yet not being able at that time to prove 
be contrary, and ſuppoſing that they did, I endeavoured to find 
out what Proportion the greateſt Alterations of Declination in dif— 
dent Stars bore to each other; it being very evident, that they 
WE (1 not all change their Declination equally. I have before taken notice, 


I that it appeared from Mr. Molyneux*s Obſervations, that yy Dra- 


— 
* 
1 


bs: 


oni altered its Declination about twice as much as the fore- 
mentioned ſmall Star almoſt oppoſite to it; but examining the 
Matter more particularly, I found that the greateſt Alteration of 
Declination in theſe Stars, was as the Sine of the Latitude of each 
E reſpectively. This made me ſuſpect that there might be the like 
Proportion between the Maxima of other Stars; but finding, that 
the Obſervations of ſome of them would not perfectly correſpond 
E vith ſuch an Hypotheſis, and not knowing, whether the ſmall 
Difference I met with, might not be owing to the Uncertainty 
and Error of the Obſervations, I deferred the farther Examination 
into the Truth of this Hypotheſis, till I ſhould be furniſhed with a 
W cries of Obſervations made in all Parts of the Lear; which might 
& cnble me, not only to determine what Errors the Obſervations 
ae liable to, or how far they may ſafely be depended upon; but 
al to judge, whether there had been any ſenſible Change in the 
bars of the Inſtrument itſelf. ffs. 
pon theſe Conſiderations, I laid aſide all Thoughts at that 
| {Me about the Cauſe of the fore- mentioned Phænomena, hoping 
"at I ſhould the eaſier diſcover it, when I was better provided 
proper Means to determine more preciſely what they were. 

© hen the Year was compleated, I began to examine and com- 
| © my Obſervations, and having pretty well ſatisfied myſelf 
1 7 & the general Laws of the Phenomena, I then endeavoured to 
out the Cauſe of them. I was already convinced, that the apparent 
1 N en 7 the Stars was not owing to a Nutation of the Earth's 
Wii b 475 N that offered itſelf, was an Alteration in 
us 12 of the Plumb. line, with which the Inſtrument was con- 
I — — | r ſtantly 
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the Object would be different. | 


Eye, as It moves along, arrives at A) would paſs through the Tube 
" BY if 1t 1s inclined to B D in the Angle DB Ch and accompa. 


come to the Eye, placed behind ſuch a Tube, if it had ary © 
Imall a Tube, we imagine it to be the Axis of a larger; then to 


the ſame Reaſon, the Particle of Light at C, could not paſs trag 
that Axis, unleſs it is inclined to BD, in the Angle C BD. Is ee 


dicular to the Line in which the Eye is moving, yet i vilibie 


ſerent Proportion between the Velocity of Light and that cf, 
Eye. So that if we could ſuppoſe that Light was. Propagated in 


} 
2 


T he Cauſe of this new Motion aſſigned, 
ſtantly rectified; but this upon Trial proved inſufficient, Then! 


conſidered what Refraction might do, but here alſo nothing fl. 
tisfactory occurred. At laſt I conjectured, that all the Phz;,,,.. 
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ia hitherto mentioned, proceeded from the progreſſive Mzoti;; 1 
Light and the Earth's annual Motion in its Orbit, For [ per. 


ceived, that, if Light was propagated in Time, the apparent Pl. 
of a fix d Object would not be the ſame when the Eye j; .. 


| Reſt, as when it is moving in any other Direction, than that g 


the Line paſſing through the Eye and Object; and that, whe, 
the Eye is moving in different Directions, the apparent Place 
I conſidered this Matter in the following Manner, I in, 
CA to be a Ray of Light, falling perpendicularly upon the! in. 


BD; then if the Eye is at reft at A, the Object muſt appcar 11 


the Direction A C, whether Light be propagated in Time g 
an Inſtant. But if the Eye is moving from B towards A, 
Light is propagated in Time, with a Velocity that is to the e. 
locity of the Eye, as CA to B A; then Light moving {rom ( 
to A, whilſt the Eye moves from B to A, that Particle of i: 


by which the Object will be diſcerned, when the Eye in its My. 
tion comes to A, is at C when the Eye is at B. Joining the Pont, 


B, C, I ſuppoſed the Line C B, to be a Tube (inclined to the Lin, 
BD in the Angle PB C) of fuch a Diameter, as to admit of bu: 


one Particle of Light; then it was eaſy to conceive, that tlie Pat 


ticle of Light at C (by which the Object muſt be ſeen when th. 


nies the Eye in its Motion from Bro A; and that it could d 


ther Inclination to the Line B D. If inftead of ſuppoling CB 


manner, if the Eye moved the contrary way, from D towards A, ©. 
the ſame Velocity; then the Tube muſt be inclined in the Anοιν BU. 
Although therefore the true or real Place of an Object 1 p-rper- 


Place will not be fo, fince that, no doubt, muſt be in the Directio! 
of the Tube; but the Difference between the true and appar 
Place will be (ceteris paribus) greater or leſs, according to the d 


an Inſtant, then there would be no Difference between the real 1. 
viſible Place of an Object, altho* the Eye were in Motion, Ir! 
that caſe, A C being infinite with Reſpe&t to A B, the Arge 
A C B (the Digerence between the true and viſible Place) vanille. 

e 5 | P. 


* 
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EK; Dye Cauſe of this new Motion applied. 
f Put if Light be propagated in Time (which I preſume vill rea- 
* dilly be allowed by moſt of the Philoſophers of this Age) then it is 
evident from the foregoing Conſiderations, that there will be always 
2 Difference between the real and viſible Place of an Object, unlets 
| the Eye is moving either directly towards or from the Object. And 
in all Caſes, the Sine of the Difference between the real and viſible 
Place of the Object, will be to the Sine of the viſible Inclination of 


the Object to the Line in which the Eye is moving, as the Velo- 


city of the Eye to the Velocity of Light, _ ns 
[t Light moved but 1000 times faſter than the Eye, and an 


Object (ſuppoſed to be at an infinite Diſtance) was really placed 


perpendicularly over the Plain in which the Eye is moving, it fol- 
lows from what hath been already ſaid, that the apparent Place 
of ſuch an Object will be always inclined to that Plain, in an Angle 
and ſeem ſo much leſs inclined to the Plain, that way towards which 
the Eye tends. That is, if AC is to AB (or AD) as 1000 to 
one, the Angle ABC will be 89® 564, and ACB=3%, and 
BCD=2 ACB=7'. So that according to this Suppolition, the 


Direction of the Eye's Motion is at one time contrary to what it is 
at another. 1 


If the Earth revolve round the Sun annually, and the Velocity 


of Light were to the Velocity of the Earth's Motion in its Orbit 
(which I will at preſent ſuppoſe to be a Circle) as 1000 to one; 
then *tis eaſy to conceive, that a Star really placed in the very Pole 
ol the Ecliptick, would, to an Eye carried along with the Earth, 
cem to change its Place continually, and (neglecting the ſmall Dif- 


Axis) would ſeem to deſcribe a Circle round that Pole, every Way 


aways remain the ſame. Its Right Aſcenſion would alſo change, 
and its Declination, according to the different Situation of the Sun 
1: reipect to the equinoctial Points; and its apparent Diſtance from 
ö le North Pole of the Equator would be 7“ leſs at the Autunmal, 
{4 2t the Vernal Equinox.  _ 1 

he greateſt Alteration of the Place of a Star in the Pole of the 
| pick (or which in Effect amounts to the ſame, the Proportion 
dencen the Velocity of Light and the Earth's Motion in its Orbit} 
ang known; it will not be difficult to find what would be the 


| Wi the true and apparent Place being given , the Proportion 
„een the Velocity of Light and the Earth's Motion in its Orbit 
ay be found, SHE mn ” 


3 | _ As 


of 892 56'4 , fo that it will conſtantly appear 37 from its true Place, 


viible or apparent Place of the Object will be altered 7, if the 


tcrence on the Account of the Earth's diurnal Revolution on its 


ſtant therefrom 37. So that its Longitude would be varied through 
al the Points of the Ecliptick every Tear; but its Latitude would 


12 
| [erence upon this Account, between the true and apparent Place 
5 any other Star at any time; and on the contrary, the Difference 
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or Jaſt Quadrant (viz. in the aſcending Semi-circle) of the k- 
will appear neareſt to the North Pole of the Equator, at the 11: 


and apparent Declination happens) which precedes the Sun's Cen. 


that be judged neceſſary to be donc; and when I ſhall find, wn! 


!ometning more than a . bare Hypotheſis, J have purpoſely — 


De Cauſe of this new Motion applied. 
As I only obſerved the apparent Difference of Declination of the 
Stars, I' ſhall not now take any farther Notice in what manner ſuch 


a Cauſe as I have here ſuppoſed would occaſion an Alteration in 


their apparent Places in other Reſpects; but, ſuppoſing the Eat 
to move equally in a Circle, it may be gathered from what nat! 
been already ſaid, that a Star which is neither in the Pole ng: 
Plain of the Ecliptick, will ſeem to deſcribe about its true Place 


a Figure, inſenſibly different from an Ellipſe, whoſe Tranſye 
Axis is at a Right-angle to the Circle of Longitude paſſin 


g through 


the Star*s true Place, and equal to the Diameter of the little Circ]. 


deſcribed by a Star (as was before ſuppoſed) in the Pole of the F. 
_ cliptick 3 and whoſe Conjugate Axis is to its Tranſverſe Axis, 3 


the Sine of the Star's Latitude to the Radius. And allowing that 


a Star by its apparent Motion does exactly deſcribe ſuch an El. 
lpſe, it will be found, that if A be the Angle of Poſition (or th 


Angle at the Star made by two great Circles drawn from it, thre 


the Poles of the Ecliptick and Equator) and B be another Angle, 


whoſe Tangent is to the Tangent of A as Radius to the Sine of the 
Latitude of the Star; then B will be equal to the Difference of Lon- 
gitude between the Sun and the Star, when the true and apparent 
Declination of the Star are the ſame. And if the Sun's Longitude 
in the Ecliptick be reckoned from that Point, wherein it is when 
this happens; then the Difference between the true and apparent Be- 
clination of the Star (on Account of the Cauſe I am now conſider- 


ing) will be always as the Sine of the Sun's Longitude from thence. WWE 
It will likewiſe be found that the greateſt Difference of Declination WWF 
that can be between the true and apparent Place of the Star, wi. . 


be to the Semi-Tranſverſe Axis of the. Ellipſe (or to the Semi 
diameter of the little Circle deſcribed by a Star in the Pole of thi 


Ecliptick) as the Sine of A to the Sine of B- . 
If the Star hath North Latitude, the Time, when its true ane 


apparent Declination are the ſame, is before the Sun comes in Con- 


junction with or Oppoſition to it, if its Longitude be in the 6 


cliptick ; and after them, if in the deſcending Semi-circle; and 1: 


of that Maximum (or when the greateſt Difference between the tr 


junction with the Star. DW 5 

Theſe Particulars being ſufficient for my preſent Purpoſe, I 4! 
not detain you with the Recital of any more, or with any farthe! 
Explication of theſe. It may be time enough to enlarge more U. 
on this Head, when I give a Deſcription of the Inſtruments, &. 


I: now advance, to be allowed of (as I flatter myſelf it will) as 
(20 
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The Velocity of Light determined. | 


ſome matters of no great Moment, and conſidered the Earth as 


moving in à Circle, and not an Ellipſe, to avoid too perplexed a 
Calculus, which after all the Trouble of it would not ſenſibly dif- 


ior from that which I make uſe of, eſpecially in thoſe Conſequences 


which I ſhall at preſent draw from the foregoing Hypotheſis. 
This being premifed, I ſhall now proceed to determine from the 


Obſervations, what the real Proportion is between the Velocity of 


Light and the Velocity of the Earth's annual Motion in its Orbit; 
upon Suppoſition that the Phenomena before mentioned do depend 
upon the Cauſes I have here aſſigned. But I muſt fit let you 
know, that in all the Obſervations hereafter mentioned, I have made 
in Allowance for the Change of the Star's Declination on Account 
of the Preceſſion of the Equinox, upon Suppoſition that the Alte- 
ration from this Caufe is proportional to the Time, and regular 
through all the Parts of the Year. I have deduced the real annual 
Alteration of Declination of each Star from the Obſervations them - 
ves; and ] the rather chooſe to depend upon them in this Article, 
becauſe all which I have yer made, concur to prove, that the Stars 
near the Equinoctia! Colure, change their Declination at this time 
1% or 2“ in a Year more than they would do if the Preceſſion 
vas only 50”, as is now generally ſuppoſed. I have likcwiſe met 
wich ſome ſmall Varieties in the Declination of other Stars in dif- 
*crent Years, which do not ſeem to proceed from the ſame Cauſe, 
zarticularly in thoſe that are near the ſolſtitial Colure, which on 


de contrary have altered their Declination leſs than they ought, it 


| | | | | VYD 
the Preceſſion was 50”. Bur whether theſe ſmall Alterations pro- 


ced from a regular Cauſe, or are occalioned by any Change in 
the Materials, Sc. of my Inſtrument, I am not yet able fully to 


_ determine, However, I thought it might not be amiſs juſt to men- 


109 to you how I have cndeavourcd to allow for them, though 
:12 Reſult would have been nearly the ſame, if J had not conſi- 


cred them at all. What that is, I will ſhew, fxſt from the Obſer- 


-4tions of / Draconis, which was found to be 39” more Southerly 


n the Beginning of March, than in September. 
From what hath been premiſed, it will appear that the greateſt 


\!teration of the apparent Declination of y Draconis, on Account 


dhe ſucceſſive Propagation of Light, would be to the Diameter 


[1 
if 


ihe half of this is the Angle ACB (as repreſented in the Fig.) 
: 115 therefore being 20”,2, A C will be to AB, that is, the 
) clocity of Light to the Velocity of the Eye (which in this Caſe 
day be luppoſed the fame as the Velocity of the Earth's annua! 
+1:t10n in its Orbit) as 10210 to One, from whence it would fol- 


— that Light moves, or is propagated as far as from the Sun 
Lie. Barth ing. ops: HE 28 e 


It 


who little Circle which a Star (as was before remarked) would 
em io deſcribe about the Pole of the Ecliptick, as 39“ to 40',4. 


— 


£57 


158 


this will bs the Conſequence, if we allow that the Light of th. 


as the Light of the Fix'd Stars, And I imagine this will ſcarce 


nitudes. And whatever their Situations are (if I proceed according 


thoſe of the ſecond and third Magnitude, which in all probabil: 


Draconis. 5 


T he Velocity and equable Motion 

It is well known, that Mr. Romer, who firſt attempted to. 
count for an apparent Inequality in the Times of the Eclipſs ,; 
Jupiler's Satellites, by the Hypotheſis of the progreſſive Motion ,, 
Light, ſuppoſed that it ſpent about 11 Minutes of Time in ;. 
Paſſage from the Sun to us: but it hath ſince been concluded 1, 
others from the like Eclipſes, that it is propagated as far in abo, 
5 Minutes. The Velocity of Light therefore deduced from th 
foregoing Hypotheſis, is as it were a Mean betwixt what had g 
different times been determined from the Eclipſes of Jupiter's $,. 
tellites. 5 
Theſe dicferent Methods of finding the Velocity of Light 
agreeing in the Reſult, we may reaſonably conclude, not only di 


44 
” 


Sun is propagated with the ſame Velocity, before it is reflec, 


be queſtioned, if it can be made appear that the Velocity of the 
Light of all the Fix'd Stars is equal, and that their Light moves 
or is propagated through equal Spaces in equal Times, at all Diſtance: 
trom them : both which Points (as I apprehend} are ſufficient), 
proved from the apparent Alteration of the Declination of Star 
of difierent Luſtre; for that is not ſenſibly different in ſuch Stars 
az ſcem near together, though they appear of very different Mig. 


to the foregoing Hypotheſis) I find the ſame Velocity of Ligi: 
from my Obſervations of ſmall Stars of the fifth or ſixth, as fron | 


ty are placed at very different Diſtances from us, The ſmall Stan, 
for Example, before ſpoken of, that is almoſt oppoſite to 7 Drs. 
conis (being the 35th Camelopard, Hevelii in Mr. Flamſteed's Ca 
talogue) was 19“ more Northerly about the Beginning of AM: 
than in September, Whence I conclude, according to my Hypo- 
theſis, that the Diameter of the little Circle deſcribed by a Star 
the Pole of the Ecliptick would be 40“, 2. 5 

The laſt Star of the great Bear's-tail of the 24 Magnitude (nus 
ed y by Bayer) was 36“ more Southerly about the Middle of 7 
ary than in July. Hence the Maximum, or greateſt Alteratioi. 0: 
Declination of a Star in the Pole of the Ecliptick would be 40, 
exactly the ſame as was before found from the Obſervations of; 


The Star of the th Magnitude in the Head of Perſeus mart 
eder by Bayer, was 25 more Northerly about the End of D. 
cember than on the 29th of July following. Hence. the Maxin. 
would be 41“. This Star is not bright enough to be ſeen 1 


of all Light are, 


baſſes over my Zenith about the End of June, when it ſhould be 
4 Wee to the Hypotheſis fartheſt South. But becauſe I can 
wore certainly depend upon the greateit Alteration of Declination 
of thoſe Stars, which I have frequently obſerved about the Times, 
E when they become ſtationary, with reſpect to the Motion I am 
© row conſidering ; I will ſet down a few more Inftances of ſuch, 
EF from which you may be able to judge how near it ay be poſſible 
from theſe Obſervations, to determine with what Velocity Light 
s propagated. 

2 Perſei Bayero was 23“ nore Northerly at the beginning of 
Jonuary than in July, Hence the Maximum would be 40”, 2 


tan in June. 3 the Maximum would be 40“%, 8. 
Draconis was 39“ more Northerly in the We ol Spinnes 
am in March; og the Maximum would be 407, 

= CGo'clla was about 16“ more Southe rly 1 in Augn/7 than in Pebruary 
© | the Maximum would be about 40”. Bur this Star being ta; rther 
. rr My £enirh than thoſe. | Has ave before n made > uſe of, 25 Cannot £10. oh 


W to . from the Cauſe 1 am now e 


they all conſpire to prove” that the Maximum is about 40” Or 41“, 
1 will therefore ſuppoſe that it is 40"4 or (which amounts to the 
me) that Light moves, or is propagated as far as from the Sun 
co us in 8'13”, The near Agreement which I met with among my 
E Obſervations induces me to think, that the Maximum (as I have 
here fixed it) cannot differ ſo much as a Second from the Truth, 
and thersfore it is probable that the Time which J. ut. ſpends in 
3 | ng from The Sun to us, may be determined by thefts Obſerva 
E [115 within 5” or 10“; Which is ſuch a Degree of cxaAtnels as we 
n never hope to attain 1031 the Ecliplcs of Jupiler's Satel 
| Nes | | | 
aving thus found * be, or what the greateſt Alter 
on u of th Jeclination would be in a Star placed in the Pole of 4 
Leliptick, I will now par from it (according o the foregoing, 
1ypothelis? the Alteration of Declination in one or two Stars, at 
en times as they were eee obſerved, in order to ſce how the 
iypotheſis will corretpond weit!, the Phot, 01 thro 1830 all the 
s of the Tear. 8 
would be too tedious to ſet down he Nele Series of my 
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At 
[ + 
4. 


— 4 18, 


Ae er lor my preſent Purpol e, and Ty dein with thole of 
A 1 Star appe ared fartheſt North about Steer 5th, 1727, 45 
ouglit to have donc according o my Hypotheſis: I he tot 
—— Towing 
9 . 4 y 2 


a: Caſi oper Was 34” more Northerly about the End of Decs NR 


| have compared the Obſervations of ſeveral other Stars, and 


ins! ; I Will therefore make Choice on i of: ſuch as ares 
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| lowing Table ſhews how much more Southerly the Star was found 


"Of a new apparent Motion 


to be by Obſervation in ſeveral Parts of the Year, and likeyif 


how much more Southerly it ought to be according to the Hy. 


potheſis. 

8 T 
979 77 ee 

5 5 8 EEE 

8.8.8 8.8 s 8.803 8.8 

SHE: HEH 

TD 580 SS. | SoeſPEe 
1727. S D. i : 1728. | D. "Ts 5 I 
OHober 20 — 4 2 4 + [March — 24137 38 
November - 17112 [12 Abril 636 36: 
December 60617 4 18 4 May 628 2 29 

* 28 25 | 26 Tune - 6518 2 20 

January 2434 34 [J 3/14 {114 | 
February - 10038 37 [Auguſt - - of 4 FRE) 
March - - 7139 139 [September - 6 o | © 


Hence it appears, that the Hypotheſis correſponds with the Ot 


ſervations of this Star through all Parts of the Year ; for the ſmal!. 
Differences between them ſeem to ariſe from the Uncertainty o 


the Obſervations, which is occaſioned (as I imagine) chiefly by the 
tremulous or undulating Motion of the Air, and of the Vapour 


in it; which cauſes the Stars ſometimes to dance to and fro, {6 


much that it is difficult to judge when they are exactly on thc 
Middle of the Wire that is fixed in the common Focus of the 
Glaſſes of che Teleſcope. Os I Te 
I muſt confeſs to you, that the Agreement of the Obſervation: 
with each other, as well as with the Hypotheſis, is much great 


than I expected to find, before I had compared them ; and it may 


poſſibly be thought to be too great, by thoſe who have been uſed 


to Aſtronomical Obſervations, and know how difficult it is to mak: 


ſuch as are in all reſpects exact. But if it would be any Sat- 


faction to ſuch Perſons (till I have an Opportunity of deſcribing wy 
Inſtrument and the manner of uſing it) I could aſſure them, that i 
above 70 Obſervations which I made of this Star in a Year, there 
is bur one (and that is noted as very dubious on account of Clouds) 
which differs from the foregaing Hypotheſis more than 2“, and 
this does not differ ? 85 . 


This therefore being the Fact, I cannot but think it very pro. 


bable, that the Phenomena proceed from the Cauſe I have allign- 
ed, ſince the foregoing Oblervations make it ſufficiently evident, 
that the Effect of che real Cauſe, whatever it is, varies in this Star, 


II. 


4 = — — N 


” 
X, . 
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obſerved in the Fixed Stars. 18561 
z the ſame Proportion that it ought according to the Hypo- 
i leſt y Draconis may be thought not ſo proper to ſhew the 
proportion, in which the apparent Alteration of Declination is in- 
created or diminiſhed, as thoſe Stars which lie near the Equinoc- 
* tial Colure: I will give you alſo tne Compariſon between the Hy- 
a p3theſis and the Obſervations of j Ur/@ Majorts, which was far 
bileſt South about the 17th Day of Fanuary 1728, agreeable tO the. 
Hyporhetls. The following Table ſhews how much more Nor- 
thcrly it was found by Obſervation in ſeveral Parts of the Year, 
allo what the Difference ſhould have been according to the 
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I find upon Examination, that the Hypotheſis agrees altogether 
as exactly with the Obſervations of this Star, as the former; for 
in about go that were made of it in a Year, I do not meet with 
+ 1 Difference of ſo much as 2“, except in one, which is mark'd as 
- Coubtful on Account of the Undulation of the Air, &c. And this 
docs not differ 3” from the Hypotheſis. 8 
The Egreement between the Hypotheſis and the Obſervations of 
this Star is the more to be regarded, ſince it proves that the Altera- 
on ot Declination, on account of the Preceſſion of the Equinox, 
as I before ſuppoſed) regular thro? all Parts of the Lear; fo far 
at leaſt, as not to occaſion a Difference great enough to be diſ- 
covered with this Inſtrument. It likewiſe proves the other part 
of my former Suppoſition, viz. that the annual Alteration of De- 
clination in Stars near the Equinoctial Colure, is at this Time 
greater than a Preceſſion of 50” would occaſion : for this Star was 
20 more Southerly in September 1728, than in September 1727, that 
's, about 2” more than it would have been, if the Preceſſion was 
Vol. VI. 55 e but 


162 


conclude 


0 'the Parallax of the Fix d Stars. 
but 50“. But I may hereaſter, perhaps, be better able to deter. 
une this Point, from my Obſervations of thoſe Stars that lie Near 
the Equinoctial Colure, at about the ſame Diltance from the Nori 
Pole of the Equator, and nearly oppolite in right Aſcenſion. 

I think it needleſs to give you the Compariſon between th 
Hypotheſis and the Obſervations of any more Stars; ſince the 1. 
greement in the foregoing is a kind of Demonſtration (whether j 
de allowed that I have diſcovered the real Cauſe of the Phe, 
or not;) that the Hypothelis gives at leaſt the true Law of che 
Variation of Declination in different Stars, with Reſpect to their 


different Situations and Aſpects with the Sun. And if this is th- 
Caſe, it muſt be granted, that the Parallax of the Fix'd Stars i; 


much ſmaller, than hath been hitherto ſuppoſed by thoſe, wi; 
have pretended to deduce it from their Obſervations. I belies 
chat J may venture to fay, that in either of the two Stars lac 
mentioned, it does not amount to 2”, I am of Opinion, that if ;: 
were 1”, I ſhould have perceived it, in the great number of Ob. 
tervations that I made, eſpecially of Draconis; which agrecing 
with the Hypotheſis (without allowing any thing for Parallax 
nearly as well when the Sun was in Conjunction with, as in O, 
poſition to, this Star, it ſeems very probable that the Farallux of 
it is not ſo great as one ſingle Second; and conſequently that it“ 


above 400090 times farther from us than the Sun. 


P. $. As to the Obirvatians of Dr. Hook, I muſt own 


that before Mr. Molyneux's Inſtrument was erected, I had no ſmall 
Opinion of their Correctneſs ; the Length of his Teleſcope and ti: 


Care he pretends to have taken in making them exact, having 
been ſtrong Inducements with me to think them ſo. And lince! 
have been convinced both from Mr. Molyneux*s Obſervations and 
my own, that the Doctor's are really very far from being cithe: 


exact or agreeable to the Phenomena; I am greatly at a Los hos 


to account for it. I cannot well conceive that an Inſtrument ct 
the Length of 36 Feet, conſtructed in the Manner he deſcribes h, 


could have been liable to an Error of near 30“ (which was dou: 
leſs the Caſe) if rectified with ſo much Care as he-repreſents. 


The Obſervations of Mr. Hlamſteed of the different Diſtances a 


| the Pole Star from the Pole at different Times of the Year, uh! 


were through Miſtake looked upon by ſome as a Proot of t" 


annual Parallax of it, ſeem to have been made with much great?! 


Care than thoſe of Dr. Hook; For though they do not all exact 
ly correſpond with each other, yet from the whole, Mr. Flamjiecs 
1 that the Star was 35“, 40% or 45” nearer the Pole in De. 


cember than in May or July: and according to my Hypotheſis . 
ought to appear 40” nearer in December than in June. The 4 
greement therefore of the Obſervations with the Hypothel!s l 
* | 3 | reale. 


Fc 


The Parallax and Magnitude of Sirius confidered. 163 
* wreater chan could reaſonably be expected, conſidering the Radius 


0 of the Inſtrument, and the Manner in which it was conſtructed. 


IV. In the Memoires of the Royal Academy of Paris, for the Year M.. Cafinr, 
1717. there is one very remarkable Eſſay, by Mr. Caſſini, con- 2 FOE. 
cerning the Annual Parallax of the Fix*d Stars, and particularly of 8 * 
Sirius; and in Concluſion, he determines the Diameter of Sirius to Sirius renfiger- 
be as much bigger than that of the Sun, as the Sun's is greater ey Dr. Hal 
than that of the Earth, which he ſuppoſes to be 100 times: And ley. N*364. 
the Diſtance from the Sun to the Earth being certainly about 1007 
Diameters of the Sun, it will follow, that the Globe of Sirius muſt 
be a Sphere, whoſe Diameter muſt equal the Diſtance between 
the Earth and Sun. Sonoma - 

To prove this, he tells us that he made uſe of an excellent 
Teleſcope of 34 French Feet, or 36 Engliſh, leaving an Aperture 
of but an Inch and half, to take off the ſpurious Rays of the 
ar, which then appeared round, and ſufficiently well defined; and 
comparing his body to that of Jupiter, which he ſays, was then 
50 Seconds Diameter, he found that the Diameter of Jupiter was 
ten times greater than that of the Star, which by conſequence was 
ſeen under an Angle of about 5; Seconds; which is his firſt Po- 
men - 1 5 . 

Then he tells us, that to make the Obſervations of the Parallax 
of this Star with all the exactneſs poſſible, he employed a Telet- 

cope of three Foot, in a Copper Tube, having fixed in the com- 
mon Focrs of the two Glaſſes, four Threads croſſing one another in 
the Center, under Angles of 45 Degrees. This Tube he firmly 
 fix'd to the Plain of a Mural Arch, which had been for above 30 
| Years immoveably cemented to the Wall of the Royal Obſervatory, 

{0 that there was no fear of its ſettling any further in the Space 
of one Year ; beſides, that it was eaſy to perceive if any ſuch Al- 
tration ſhould happen to it. . 

Having therefore fix'd his three Foot Tube, as above, ſo that, 
about the Beginning of April, 1714. New Stile, the Star being exact- 
ly in the Meridian, paſt over the Center of the Tube, he ob- 
ierved that on the 20th of April the Star touched the Horizontal 
Thread with its under Edge, being apparently all above it, in the 
inverting Tube, but really below. On the 15th of May, and 6th | 
of June, it paſt again by the Center. On June the 27th it appear- 
ech a little under, and on July the gth it was found to touch the 
onder Part of the Thread. On OZober the 5th it again paſt by 
the Center ; but on December the 29th, it touched the upper Part 
of the Thread. January the 18th, 1715. being the coldeſt Day of 
eat Winter, it paſt exactly by the Center; and on the 25th of 
arch, and the 1ſt of April, it almoſt touched the upper Side ol 

_—_ | the 
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 Lirely ſeparated from the Limb. But the contrary appears to al 


The Parallax and Magnitude of Sirius conſidered, 
the Horizontal Thread, from which it ſeem'd a little ſeparate, 
But on June the 7th, it paſt a little under the Center; and 9. 
June the 29th, the Sun being then in conjunction with Sirius, „! 
paſt under the Thread, fo as to touch it with its upper Eds. 
Whence it appears, that in the Space of the whole Year, there 00 
been no other variation of the Meridian Altitude of Sirius, than th. 
Breadth of the Thread, which appear'd equal to the Diameter c 
the Star, which he takes to be five, or at moſt ſix Seconde. 

Suppoſing this to be fo, he then ſhews that the whole Diameter 
of the annual Orb is to the Diſtance of Sirius, as the Sine of. 
to the Sine of 399 33“ the Latitude of the Star, whence the uforefud 


immenſe Magnitude of the Body thereof, is a neceflary Con- 


quence. ieee 
But before this obtain a full Aſſent, it may not perhaps be 
amiſs to enquire whether the ſuppos'd viſible Diameter of S 


were not an Optick Fallacy, occaſioned by the great Contractic 
of the Aperture of the Object Glaſs : For we all know that the Di. 


ameters of Aldebaran and Sica Virginis, are ſo ſmall, that when ther 


happen to immerge on the dark Limb of the Moon, they are , 
far from loſing their Light gradually, as they muſt do were the; 


of any ſenſible Magnitude, that they vaniſh at once with their ut. 
moſt Luſtre ; and emerge likewiſe in a Moment, not ſmall at fit. 
but at once appear with their full Light, even though the Emo. 
ſton happen very near the Cg; where, if they were tour Secon.: 
in Diameter, they would be many Seconds of Time in getring d- 


4 


Bialh 


thoſe, that have obſerved the Occultations of thele bright Star: 


And though Sirius be bigger than either of them, yet he is by i 


leſs than two of them; and conſequently his Diameter to theirs - 


certain, that they are leſs than one ſingle Second in Diameter, 1 
great ſtrength of their native Light, forming the reſemblance © . 


Body, when it is nothing elſe but the ſpiſſitude of their Rays. 


As to the other Part of the Argument, that the Alteration ot 
the Declination of Sirius, on the Score of the Acceſs of the Hatt 
in December, and its Receſs in June, amounts to 6 Seconds I 


only remark, that, beſides that a Radius of 3 Feet, as it ln 


that made uſe of was no more, is ſomewhat too ſmall tor iv G. 
tremely nice an Obſervation, 6“ being ſubtended by the ; + *" 
of an Inch, ſome of the Obſervations before recited do pla 
Mew, that the ReſraFion of the Medium did intermix with thus 
Differences that might be occaſioned by the Parallax. 


Put 
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But the principal Objection againſt the Concluſion of this Argu- 
meat, ſeems to be, that the Meridian altitude of 8:15 at Paris 
being under 25 Degrees, the ordinary Refraction of the Star is 
1'55” Or 115 Seconds and the Barometer riſing and falling above 
two Inches in 1 ſhews that the Denfi ity of the Air, on that 
(core, may be a 15th Part more at one time than another. Whence 
the Refractions being always proportional to the Dex/ity of the Me- 
dium, as we have all ſeen it often demon: rated by Mr. [{awk/vee, both 
in Vacuo, and in a doubly and trevly condenſed Air, it is plain that in 
thar Altitude the Refraction of a Star may differ about 7 or 8 
Seconds, or the 15th Part of 115', which is more than tne waole 
Parallax ſuppoſed to have been obſerved. 

It were to be wiſh'd that Mr. Caſſini would eats. to try this 
Matter by the Lucida Lyre, inſtead of Sirius, which, though ſome- 
what leſs than him, is as near to tne Solſtitial Colure, and has much 
greater Latitude, being but 28 grad. from the Pole of the Zclip- 
lie, whence it; Parallax would be ſo much greater, and being at 
Paris within 10 grad. of the Zenith, the grand Objection of the 
*ilterence of Refraction, would be almoſt wholly, removed. 


V. We are greatly obliged to the late Signior Caſſini for lis Remarks on 
Thought of applying Threads at halt Right Angles in the com- Obſervations, 
mon Focus of a Teleſcope, to determine thereby the Differences of ” oy 47/006 is 
Right Aſcenſion and D-clination of any two Stars, whole ſituation ) og 22 
s ſuch, that by their diurnal Motion they follow each other taro' N®366.p. 13. 

the Aperture of the Teleſcope, fo fixt as that the firſt of them may 
pals over the Centre of the Glaſs, and move exactly along one of 
the T breads, whilſt the interval of Time between tne Tranſit there- 
vf, and that of the following Star, is exactly meaſured by a Pendu- 
an Clock well adjufted ro the mean Motion of the San, or elle 
to the Revolution of the fix'd Stars, whereby the Difference of 
Right Aſcenſion is given; as is the Difference of Declination, by the 
ume the following Star takes to paſs from one diagonal Thread 
lo the other. 


Ibis manner of obſerving being long fince publiſh, will 
not nee1. any further Explication ; but it may not be amis 
to lay ſomething of the Szfjiciency thereof, and of the Exaft- 
45.0: which an Inſtrument of ſo little Charge and Apparatus is 
capabie ; eſpecially being at this time obliged to make ule of it 
and! d Micrometer only, for my Obſervations. + 

I nec. not mention with what exactneſs Dr. Pound, and his Nephew 
Mr. Br..u:cy did, myſelf being preſent, in the laſt Oppoſition of the 
Sun and Mers, this way demonſtrate the extream Minuteneſs of 
the Sun's Parallax, and that it was not more than 12”, nor leſs 
chan 9“, upon many repeated Trials, it having been ſoon after the 
Vine laid before the Society. But being mindful that in Ofober 


e, 


166 Remarks on obſervations by Croſs-Hairs in Teleſcopes 


} 


| 
} 
1 
2 
4 
1 
iN 
' . 
+» | 
* 
| 
17 


— — 
. — 


— 


| 
| 


next, Mars would be again in Oppoſition to the Sun, about the 
tenth Degree of Taurus, but would not come very near any fixt 
Star that has a Place in Mr. Flamſteed's Catalogue; I was ſolici. 
tous to ſee if there were any Teleſcopick Stars to which he would 
very nearly approach; and on the 28th of February laſt, the Hes. 
vens being very ſerene and clear in the Evening, and Venus having 
nearly the Declination in which Mars will move in October next, 
I fixt my Teleſcope on her, at 7h. 28 equal time, and noted the 
Moment ſhe paſs'd over the Center of my Glaſs, or rather the con. 
mon interſection of the four croſs Hairs; and in half an Hour; 
time I noted eight very conſpicuous Stars, four of which being 
within the compaſs of one Degree, fell very nearly in the faid way 
of Mars, and from the Intervals of Time, I then obſerved, with 
their difference of Declination from Venus, I determined their Right 
Aſcenſions and Declinations, as well as her Place from my Tables, 
(which by Obſervation 1 found at this time needed no correction, 
would allow me; they all falling between the ninth and tenth De- 
gree of Taurus, with very little Latitude. But what confirm'd me 
that all was right, was, that on Tueſday laſt, March 21, Mercur; 
appearing very fair, and newly paſt his greateſt Elongation, I found 
by Senex's Zodiack that he was nearly in the ſame Parallel that 
Venus had before deſcribed ; and though the Brightneſs of the Ce. 
puſculum effaced the ſmaller Stars, yet in a quarter of an Hour! 
had one paſt 104 more Southerly than the Planet, which in le 
than 3' of Time was ſucceeded by another, which was but one 
Minute more Northerly than the former; when after an interval 
of about 14 Minutes of time, in which I was ſurpriſed to find 
the Sky ſo void of Stars, the four before mentioned Stars paſt 
ſucceſſively over my Glaſs, with the ſame interval of Time in which 
I had ſeen them follow one another, on the 28th of February; where- 
upon I was deſiroùs to try, whether, if the Place of Mercury in 
my Tables were aſſumed, the ſame Right Aſcenſions and Decl. 
nations of thoſe Stars would be deduced from him, as from Venus; 
and to my great Satisfaction, I found on trial by an exact Cal 
culus, that I had the ſame Right Aſcenſions now as before, in 
none of the four differing fully half a Minute, ſo that theſe Star: 
may ſecurely be added to the Catalogue, and the Appulſe of Mz”: 
to them be obſerved in very long Teleſcopes, in Ofober next, 
a further aſcertaining the immenſe Diſtance between the Sun an 

Earth. - Oe | OT. 
Hence it will alſo appear that our Mercurial Numbers are, 9. 
leaſt at this time, and in this Part of his Orb, not leſs exact thn 
thoſe of Ves. And whereas this Planet ſcarce ever 2ppears wit. 
us out of the Sun's Beams, and always low, and therefore un! 
great Reſraction ; this way of obſerving takes off all the uncertain: 
ty that accrues therefrom; and when once the Zodiac ſhall be 
| ain 
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compleated with the Stars that are wanting to fill up the vacant 
Places, it will be eaſy at any time, by this method, to obſerve 
Mercury or a Comet within the Sun's Beams, with the ſame Cer- 
rainty, as if it were remote, and out of the Neighbourhood of rhe 
Horizon, where the different Vapours that lie near the Earth, ren- 
der the Appearances of the Stars ſomewhat dubious upon the Ac- 
count of the irregular Refractions. 
March 23. 1721. 1 


VI. Were the Medium of our Air much more in Quantity, or the Remarks on the 
Force of Gravity much greater than it is, or in a Word, were the = rat 
Refractive Power of the Air much more ſenſible than we find it, 3 eds 
nothing could have been a greater Impediment to Diſcoveries in Refra4on f 

Aſtronomy : For all Objects appearing by Refraction higher than re Air, with 
really they are, till ſuch times as the Laws and Quantity of that marry 
Relraction had been aſcertained, it would have been impoſſible to . No 
have been ſecure of the true obſerved Place of any Cceleftial Ob- 368. p. 169. 
ject. But as it falls out to be fo little, that none but nice Inftru- | 
ments can perceive its Effects, it was not diſcovered to be at all, 
till Bernard Malther's time, about the Year 1500; nor brought to 
any fort of Rule till Tycho Brahe; nor aicertained, till our worth 

Pr-ſident made the firſt accurate Table thereof: The Curve which 

a Beam of Light deſcribes, as it approaches the Zarih, being one 

of the moſt perplex'd and intricate that can well be propoſed, as Dr. 

Brock Tayl;r in the laſt Propoſition of his Methodys Incrementorum 

has made it evident. ” On 

By this Table it follows that the vatio of the Sine of the Angle 
Incidence to that of the Refracted Angle, encreaſing as the Beam 
approaches, makes a very notable difference in the Place of an Ob- 
ject near the Horizon: but in Objects that are much elevated, the 
Ketractions become ſmall, and their Differences ſcarce exceed a Sc- 
cond per Degree; ſo that they are ſufficiently the ſame, as if the 
incident and Refracted Angles were on the Surface of a Sphere of 
Air of the fame uniform Denſity cloſe adjoining to the Eye. 

When therefore the Stars are twenty degrees or upwards eleva- 
ted above the Horizon, we may take it for granted, without 
Vnſidle Error, that the Sines of the true and apparent Diſtances 
rom the Vertex, are in the ſame conſtant ratio, Hence it will ap— 
Pear that the Diſtances of all the Stars are ſeen leſs than they 
really are, in whatever poſition they are taken, and that not lets 
nan a Second per Degree of the diſtance z that is, a Diſtance of 
20 Degrees, for Example, is contracted at leaſt ſo many Seconds, 
and one of 60 gr. no leſs than a Minute, if the Diſtances 
de taken by an Inſtrument that is truly divided. So that 

when Mr. Hevelius, to ſhew the exactneſs of his Obſervations, brings 
Suit Diſtances, as taken by his Sextant, which exactly compleat the 
EM Es 28 Circle, 
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Circle, both in Longitude and Right Aſcenſion ; the Conſequence 


is really quite oppoſite to his Deſign: for it thoſe diſtances were 
the true ones, they being all contracted by appearing through a 
refracting Medium, the Sum of the eight Differences of both Lon. 
gitude and Right Aſcenſion, ought to fall ſhort of a whole Cir. 
cle or 360 Degrees by at leaſt fix Minutes; fo that I am incline{ 
to believe that the ſixty Degrees of Mr. Hevelius's Sextant wanted 


about a Minute of its true quantity. | 


Such an allowance as this may perhaps be a proper Expedient 
to avoid accounting for Refraction in cceleſtial Obſervations, pro. 
vided the Objects be nearly parallel to the Horizon, or at a good 
height above it. For all diſtances of Stars are contracted by Re. 
fraction, when they are parallel to the Horizon, by the {ume 


\ conſtant quantity, be they high or low, that is, by about one 


Second per Degree; the Chords of the Arches of the real and vi. 
ſible diſtances being always in the ſame ratio as is the Sine of the 
Angle of Incidence to that of the retracted Angle. 

And this is the caie wherein the Refraction of the Air does leaft 
affect the Diſtances of the Sars, which Diſtances are ſtill more and 
more contracted, as they are nearer to a perpendicular Situation: 


So that a Diſtance, for Example, of thirty Degrees loſes but hal: 


a Minute in a horizontal Site; but if the one Star be 20 Degrees 


high, and the other fifty, it will be leſſened by above three tim, 


as much, or by 1 Minute 41 Seconds. If the one be 30 and the 
other 60 Degrees high, the ſame Diſtance will appear leſs than 


30 Degrees by about one Minute; the Difference ſtill decreaſing 
3 5 y - 


as the Objects are more elevated above the Horizon. But in all 


| caſes to account for the effect of the Refraction upon the Diſtance 


of the Stars, requires, beſides ſome Trigonometrica! Work, the help 


of the aforementioned Table, which 1 here ſubjoin for the uſe of 


the Curious, ſuch as I long ſince received it from its Great Au. 


| thor; it having never yet, that I know of, been made publick. 


MF 11: | 
8g LO Fv 


| , Sir Iſaac Newton's Table of the Refraftions of the Air. 
Tabula Refractionum Siderum ad Altitudines 


| 
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On the Places 


of the Planets 


determin'd by 
their Appulſes 
to the Fix'd 

Stars, by Dr 
Halley. N 
369. P. 209. 


The Places of the Plantts determined 


VII. No Ccaleſtial Obſervations are ſo capable of perfect Px. 
actneſs, as the near Appulſes of the Moon and Planets to the 
Fixed Stars; for though the Places of the Stars have not a; yet 
attained an ultimate Preciſion, yer theſe - Sorts of Obſervations are 
ever good, and the Places of the Planets are hereby aſcertain'd, in 
Proportion to the Correctneſs of the Catalogues that may hereafter be 
made: But the ordinary Number of the Stars, with which the Planet: 
may be thus compared, being ſmall, the Opportunities of obſery. 


ing are conſequently rare: Whence appears the great Uſe of 
full Catalogue of Teleſcopical Stars, within the Limits of the 
Zodiack ; viz. that f theſe Opportunities may be more fre. 


quent: And wherever ſuch Obſervations have formerly been made 
to theſe ſmall Stars, we may be enabled to find them our, and 
by determining their Places, to be certain of the Places of the 
Planers allo : Of which I have given a notable Inſtance * in finding the 


Place of the great Comet of 1680, in its firſt Appearance, even 


that was made with the Teleſcope T“. 


before it had a Tail viſible to the naked Eye. 
Since the Royal Obſervatory at Greenwich has been put under my 


Care, I have endeavoured to put myſelf into a Condition to ſup- 


ply the many and great Vacancies to be met with in the preſcnt 


Zodiack 3 and particularly I have ſought out and ſettled the 


Places of two Teleſcopick Stars, to one of which, Jupiter was ob- 
ſerved to apply by Galileo at the Beginning of March 1610, 
New Stile, and which is the very firſt Obſervation of that kind 


On the 28th of February, one Hour after Sun-fet, a ſmall Fix 


Star was in Conjunction with the fourth Satellite, being then 


Eaſtwards of the Planet. The next Day, Mart. 19. at the ſume 


Hour, the Center of Y was in the Angle of an equilateral Tri- 
angle with the fourth Satellite and the Star: And again, Marc 


2. Jupiter being retrograde, had paſt the Conjunction of the Star, 


and a Lme from the Star, perpendicular to that of the Satellites, 
fell on the firſt Satellite then two Minutes to the Weit of the 
Planet, and in Latitude the Star was more Southerly than the 


Satellite eight Minutes. This Star, by the Direction of the Lace of 


Jupiter at that Time, I found out, and, by comparing it with other: 
in the Catalogue, having nearly the fame Declination, I ſettle s 


Place in TE 1 bug 24 1 tO the Time of the Britifh Catalogue, 1690, 


with 09 25' South Latitude. 


* Philof. Tranſat. No 342. 
| | Nuncius Syder, pag. 27. Edit. prin. 1610. 


Another 
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Another remarkable Obſervation of Saturn is recorded in Ricci- 
:/;*, ſaid to have been made at Modena by the Marquis Maivaz- 
20, on July 39 N. S. 1662, when the Eaſtern Anſa of Saturn touch- 
-1 a Fix'd Star. By the then Place of Satiirn, I look'd out for 
ti11s Star, to which Saturn 1s at this time very near, and after the 
ame Manner, I ſetiled its Place ineunte Anno 1690, in 29, 34 of 
Scorpio, with 2* ©' North Latitude. By this it will appear, 
how defective the obſerved Place of Saturn is ſtated in Riccioli, 
ere being above 7 Minutes erred in the Latitude thereof. 


Eclipſes of the S UN. 


3 | Phaſes. - Tempera. VIII. 1.) 

| clipſin jam inceptam vidi. | 3 „ 1 An Eclipſe of 
Diſtantia Cuſpidum 7' 4', unde pars deficiens o 47 1: 31 the Sum Nov. 
ac initium verum 15 28' 58” ; 27 19722. P. 


24 18 M. % Green 
42 28 wich, by Dr. 
1 46 Halley. N“ 
: * 


Diſtantia Cuſpidum 10, 50% 9 | 
Repet. 18 0 VVV 
luclinatio Cuſpidum ad dextras 44 30 


1 
1 
bartes lucidæ reſiduæ 17 20” 2 

Repet. in med. Eclipſis proxime 179“ 2 40 16 

Inclinatio ad ſiniſtras 199 O 3 28 45 

Diſtantia Cuſpidum 15" 21" 35 3% 45 

„%%% 33 37 35 

Finis Eclipſeos dubius, ob limbum Solis aſperum & J3 43 25 

undulantem nec fat bene definitum. . 

Certe deſierat Eclipſis. 5 #3 43 451 

7 OS Dn Apparent | 2.] 
Phaſes. Times. 

: Mm P. M. 

The Beginning of the Eclipſe. — t 28 38 Ne ſame in 
thy L's tg” to the Horizon, by Eſtimation. [2 29 34 1 
M e En f | | SSD | ondon, 4 

: Þ of the Echpſe. Fn ay gy ; 3 43 15 | Mr. G. Gn- 

The Duration. — yn 07374: 


The Quantity eclipſed, rm — Dig. 516 P. 19 


—... ̃ àVgm— ˙a8p . — 8 ———_— EN 


as Aſtron. Reform, Pag. 286. 
1 


it 
4 


the 26th, 27th, and 28th, or determining the exact Time by m 


| T7 oy. Man, I law the Sun riſe Eclipſed, on its ſupreme 


> Cate Ige „ Vertex to the South, about 4 Dig. tho ſome or 
i N. Engl. 


Mr. T.Robie. |  _ TThe Sun's true riſing this was 0, hence! 
No 382. p. 68. 8 Morn. Z þ. 305 h 


'& Dn Shadow go off the Paper about 30% tron It 
. flower Vertex to the Faſt. 


1 9 26 in Boſton, ſays he obſerved che End at about], - 


Eclipſes of the Sun. 
1 had very correct Obſgrvations both of the Sun and Stare 


7 

Clock. 
For ſome Minutes before the Eclipſe began, I obſerv'd the Sn 
with a Teleſcope of 12 Foot, furniſhed with a Micrometer ; keey. 
ing that Part of the Limb in the middle of the Glaſs, Where! 


expected the Moon firſt to touch, and in leſs than four Seconds 


of Time, from the Momenr I judged the Eclipſe begun, it was {y 
conſiderably advanc'd, that I cannot doubt ot having the Begin. 
ning to leſs than three Seconds. I believe the exact Time of end. 


| ing was within the ſame Limit, notwithſtanding that the Undyly.. 


tion of the Limb was then mich greater than at the Begin. 
ning. The Parts eclipſed, meaſured with the Micrometer, at the 


Time of the greateſt Obſcuration, were 927 ſuch Parts as the 
Sun's Vertical Diameter contained 1946; which was taken a litt 


before the Beginning of the Eclipſe. 


By this Obſervation, the Beginning differ'd not 2 2, and the 


End not 3 a Minute from Dr. Halley's Calculus. 


N. B. 7 he ſame Eclipſe was obſerv'd by Mr. Hawkins at Wake. 
field in Yorkſhire, 1 begin at 1h.21m, P. M. and to end 30. 30 


Hl 


3”. The Sun's Diameter was obſcured ſomewhat. more than 4 


5 hk 


| 


jche Top of the new College ſaw it 2' or 3“ ' befor: 


© {the Refraction is about 6“ and fo I have often ob 
„ ſſerved it. From this time, till about 8 h. 300,7 
I340' I ſaw no more of the Sun, but then 1 judge i 
h / ' [was eclipſed 6 Dig. or more. 

8 55" 15 The Sun was eclipſed 4: 1 Dig. neareſt, 

0 b 4-428. $. 

9 19 45] A little Spot in the Sun emerged. 

9 25 45| I ſaw the Moon go off the Sun. 

9 25 45| Mr. Danforth in a Room juſt by me fa: Lie 


| 9 25 20 Mr. Appleton ſaw the Shadow go off the Paper 
* hx'd to the College Braſs Quadrant at his Houlc 
Mr. Owen Harris, an ingenious Schoolmalt*! 


t 5 REES: 


— 


* Land Ah. ad —C I — 
hd ** 


a 2 


Eclipſes of the Sun. 

By the ſecond Obſervation the Sun's Diameter was to the Moon's 
4 1000 to 972 3 by the third, as 1000 to 975. At Boſton the 
Eclipſe was obſerved, allowing for its Diſtance, as I obſerved it at 
the College. And at Barnſtable, on Cape Cod, there was but a lit— 


tle left of the Sun, and nearer the Head of the Cape there was a 


Ring of Light quite round the Moon, —_ 


The Teleſcope I made my Obſervations by is 24 F eet long. 
The Teleſcope that Mr. Dazforth uſed, thro? which the Rays were 
tranſmitted, was 8 Feet, and the Braſs Quadrant the very ſame Dr. 


lalley uſed at St. Helena. If [ have been guilty of any Miſtake 


pardon me, and if, with eaſe, you could tell me where the Shadow 
would pals off America, I ſhould be glad, for T made it to be a- 
bout Cape Cod. Taxing its Latitude to be 40% North, or 40* 
10 and Eaſt from the College 10 or 157 J forget wlich, _ 


107... Fhadſes. | 5 e AJBeruatd. | 4 
„ % Sh Foam —|Initium defectus hoc tempore nullum 
apparebat : tum poſt tempus hoc, in. 
gruerunt denſe nubes. 
29 5 V „ | 
31 48 Iegitur maxima folaris Macula inter duasl 
minores ſita. 1 
34 27 Fa | 
40 43 3 
44 20 3 
47 15 4 
48 1 2 3 
49 col. Creſcebat certe adhuc Obumbratio in So— | 
* | Jari diſco, ut trans nubes apparebat: 
| F | | mox vero cum denſiores fierent nu- 
3 4 bes, atque Sol ad Finitorem prope- | 
|. |  ravat, nihil quicquam amplius licuit|- 
= oblervare. SN 


N © 
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Au Eclipſe if | 
the Sun Sept. 
25. N. S. 1726, 
a Padua y Mr 
J. Polenus. 
No305. P. 157. 


174 Tclipſes of the Sun. 


4. Lisbon yy 2+] Cœlo, præter ſpem, clariſſimo Deliquium hoe UlyMpnns 
F. J. B:pt. conſpeximus, ejuſque finem tantum non vidimus; monte ſiquidem 
Cuboni. interjecto, delituit Sol uno circiter minuto temporis antequam pk. 
N*400-4-335-ne reſtitueretur. Teleſcopic uſus ſum pedum 8. Parifinocyy, 
quod micrometro inſtruxeram accuratiſime elaborato. Nonnull 
tamen obſervanti acceſſerunt incommoda, quibus præpedientibus, 
phaſes aliquot digitorum inveſtigare, aut opportunè adnotare non 
licuit. Quas tamen obſervare datum eſt, eas ſane ſenſibili ertore 
carere autumo; tum quod in digitis Solaribus rectè dimetien li; 
nullam prætermiſſerim diligentiam; tum quod correctionem tem. 
poris repetitis eo die Obſervationibus accuratiſſimè inveſtigave. 
— | ; wy 
Ne vero ſuo careat teſtimonio prædicta correctio, duas hic ap. 
ponam altitudines Solis, quarum alteram ante Eclipſeos initium, 
alteram ſub ejus finem, Quadrante Aſtronomico trium pedum Pa. 
riſinorum, deprehendi; & utraque ſan: Obſcrvationi Meridizng 
conſentit, ejuſdemque defectus horologium arguit. . 


_— - 2 . — eh. 


„ N e 0 | H. . 74 
1 | 1 1 1 | | 3 1: 7 [ 
| In Meridie vero, ſeu Apparenti indicabat Mey i t 0 
logium. | any * | TS: Ee „ 
Nempe deficiebat a Tempore vero — — 120 
8 | A : ps ” Ws 8 * 5 / 1 
A Meridie; Altitudo vera centri Solis — —|28 53 45 
Ejuſdem Declinatio Auſtralis — — —| - 53 180 
Altitudo Poli, ex pluribus Obſervationibus, certa, 28 * 0 
ſaltem quoad minuta prima — — 85 
| n1bus datis invenitur per Trigonometriam arcus ? | _ 36 
liſtantiæ Solis a Meridiano — — 859 47 
Fe 8 e . 
Qui, fi in tempus convertatur, dat — — 3 23 15 
'ndicabat vero horologium — — — 3 21 46 
Ergo à tempore vero deficiebat— — $M 
1 = : oe * | . — . 8 —— * 
Iterum, Alritudo vera centri Solis 1 wi 4.52 54 
| Ejuſdem Declinatio Auſtralis _ — 35 24 
| Altitudo Poli, ut ſupra 9 I 4-1 
Ex quibus denuò per Trigonometriam infertur ar- Jo 40 
cus diſtantiæ Solis a Meridiano — — 9 


V7 
ö 4 


. 

Qui in tempus converſvs dat — „ 

Indicabat vero horologium — 0 26 

Ac proinde à tempore vero deficiebat — — — 1 
Hanc igitur æquationem tempori horologii addidi, 
nd fieret tempus verum, ſeu apparens correctum, 
ſeoque uſus ſum in ſequentibus Obſervationibus. 


Eclipſes of the Sun. 


— 


Phajes Immerſionuim. 


— 


II. Digitus 
III. Digitus 


IV. Digitus 


vl. Digitus 


VII. Digitus 
Dimidium octavi 
Maxime obſcurationis tempus, quantum ex? 
reliquis phaſibus colligi poteſt 8 


ig. 


V. Digitus 
Dimidium ſexti 


I. Digitus latet 


Dimidium quarti 


— — 


— 


Incipit limbus Lunæ limbum Solarem perſtr ingere. 
(lub. | | 


Ck — — . 
— — —— — 
— — — 
— — 
— — 


Temp. Ver. | 


50 


— — 


IVI. 45 Maxime Obſcurationis OQvantitas. 


5 es 
bay 5: 89 
2 
— 4 10 
V] 
1 28 
— 4 23 
—14 31 
1 
=] 4:3 
. 
— 14 54 
4 58 
e 


Phaſes Hmerſionum. 


Dimidium ſe 


12. Nempe 4 unius digiti. 


Sol totus deliteſcit, adhuc defic 


— 


ptimi digiti latet — 
VI. Digitus e 28 
V. Digitus A Sk 2x EE 
Dimidium quinti MAS . 
Dimidium quarti! — . 
III. Digitus . Co 
Dimidium tertii wk 18 
Dimidium ſecundi 8 TY 
I. Digitus 8 TO 1 
umbus Solis inferior montem ſtringit. — 


jens min. circiter ? 


| Lemp. Ver. 


Cn 
+ 
— 


— — 
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Eclipſes of the $ un. 


3] 
by the Fathers |- 


N®405.þ-558. 


1 
Altitudo apparens montis, ſeu limbi ſuperioris So. 
lis, 57 30", que correcta, erit 34 29“; ex his rur 
ſus ſubtract quantitate ſemidiametri Solaris 16' 4” fe. 
5 55 27 Jmanebit, altitudo vera centri Solis, quando to. 
tus delituit 18' 25”; ex qua, infertur hora Prædictz 
altitudini reſpondens, nimirùum — PE 
5 57 1]|— Occaſus Solis verus = — 

o of[— Sed apparens, prope refractionem, circ. — 
5 Unde patet, finem Eclipſeos in noſtro Hemiſpheri 
+ EE 1 ;old vit vile fuifle; contigit enim, quantum ex pre: 

8 E. diets collig! poreſt, circiter 35 660 — — 

Temp. EE. _ Phoſes. „ 

8 5 
5 17 52 [Imago Solis per HelioleePac "ION in obſcuro 
B | loco, coeptze Eclipleos initium pra bet circa 40 
S a Nadir ad Boream. 0 
5 19 24 Sol obſcuratus , uhius digiti Teleſcop. 11 K 16 
5 5 pedibus videtur. 
5 23 30 [Centrum maculæ Solis limbo propioris immiergitur. 
5 24 40 [Centrum maculz inſignis. 
5 26 36 [Centrum maculæ tertfæ. 
5 30 46 2 Digiti obſcurati a Nadir in Bor. 39. 
e Dig. T—r . ͤ T997- 7 5 
5 43 10 + Dig, 1 8 
t 5 49 oO 42 Dig. circiter deficientem ſolem nubes ſurripuere 
og : Phaſes Micrometro dimenſ. = 
N˖˖ö ( > _ Dri! 
5 22 go |— — — — l 

30.59 88 Gs — 2 

7 - 4 5 vom . * 

44 39 — „„ * 5 

47 30 — — — — ED 55 


Solis ſemidiameter ſzpius micrometro dimenſa exacte implebn 


16 O. 


ER 


Eclipſes of the Sun. 


i The Latitude of this Place, I found by ſeveral Obſerva- A 
tions with a Quadrant of four feet Radius to be 19“ 12'N. On March 


* 


E Ji pſe of © 
the Sun at Vera 


there happened an Eclipſe of the Sun, whoſe greateſt Cruz, March 


{ 7 11, 1727. 


Ob ccuration here, was about 10 4 Digits. Having carefully adjuſted 3½ 1727- % 
1 Fs Pendulum Clock, and fix'd a Teleſcope to the Index of the 0 5 On 
pbporeſaid Quadrant, 1 obſery*d- it to begin in about the 8. E. by 8. ä 
Part of the Sun's Diſk. | NG 
# 1 ˙ "517 
2 2 FER FE. ar. BN ns 3 P. N. | 
8 IT re 2mm Rey r | 
The Beginning —. — — — 0 49 #| 
Middle as near as we could judge. . — 12 0 | 
End about the N. N. E. part of his disk — — 3 59 2 
. 3 e 53 
The Sun's Altitude =) oy . 5 1 
J.... ! 


Comparing theſe Obſervations with my Calculation from Mr. 
Flamſtead's Tables, I judge Vera Cruz to lie 97“ 30 to the W. of 
the Meridian of thoſe Tables. E ; 


Sept. 1727. M. 


Teleſcopio pedum circiter 8, quod mierometro inſtruxeram rite _ * 
comparato. Initium infra horizontem celebratum eſt; jamque di- nee 


emerſit. Sequentes tamen phaſes obſervari tantum potuere, reliquis 
fortuito eventu impeditis. . 


D — 


* 
8 
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Eclipſes of the Sun. 


Poſt finem Eclipſeos, ſtatim horologium pendulo inſtructum, du- 


ms 


wy a 3 Temp. A II 
Digiti | .. TD 
= | on, Fi. "Temp. Per; corr 
VI + — N 7] 5 55 8. db, 
VII — en de LS. —| © 10 54. 4, 
VIII Im v, ſec, 48” max. obſc. — 6 1 3 29. cir 

1 Ener. ORE = 
VIz — en n 
48 IP 3 
C __ I © 4t-- 59 
IV i: | _ — — —1 6 45 2 

IV . — — — = 47 39 

II Ez |Þ- — — — 6 50 49 
1112 — "0 —_-_ —1 6 56 16 
I | — _ 
14 1— . 0” SF 1 a8 

> — _ om _— . 3 59 | 
Finis |—- _-—— —I 7 9 ceriiſ 


plici Solis altitudine eodem quadrante aſtronomico obſervati, ad 


trutinam revocavi 
adnotatis adhibui. 


e fame at 


J. Polenus. 


2.] Denſioribus nubibus ſæpius intercurrentibus 


Padua, by Sig. obſervari 


inventamque correctionem, in phaſibus ſuperits 


Neꝗoz. p.479. 


{ 


„ non Plus 
potuerunt Phaſes, quam eæ, quas ſubjeci. 
i Temp. Per. : NW 
C os 2 
19. 3. 45. — — 
41. 27. — £2 — | 
20. 30. 45. j— — — 
38. 42, ſ— — — 


\ dr 27277 „„ 
. e ac 2 = 2 
N n Is ev 
7. . 
* - 8 wenn : 


N 9 e Fo 77 7 n . 8 
6—⁊ LY Et 7 
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3.] Horæ Minuta prima & ſecunda temporis veri poſt mediam 4t Rome Ne. 


goctem, ex tranſitu ſolis rectificantur. Videram die præcedenti ma- 493: p. 473. 
culas plures in diſco ſolis, apparere. Completa celeriter harum de- 
lineatione, ſequentes phaſes accurate adnotavi cum V. C. 70. Domi- 
nico Maraldi, directo in ſolem tubo optico, exceptaque in charta So- 


_—— 


lis imagine. 


— 


7E 


S F 
| a3 5 | | | Oe — ww FI 55 | Ta 1 
7 © © Directo in ſolem Tubo optico, Eclipſim ex aliquot 
I minutis horariis cepiſſe video. . 
7 2 1 Latent ſolaris diſci tres digiti cum quadrante a Luna 
| I conte&i. Interſectio diſcorum ſolis, & Lune in- 
cidit in gr. 5 & 95. numeratis a puncto, A. quod 
eſt in Figura inverſa 96. verticale. Macula @ Eg. 90. 
eſt in plano Azimuthi per centrum Solis à Zenith 
ducti, & diſtat in ſemidiametro diſci Solaris à 
centro verſus peripheriam digitis 4 4, ut in fi- 
gura 97. Etiam macula e in eodem fere Azi- B. 9, 
mutho verſatur. V | 
{7 21 47] Nunc ſpectantur a Luna contecti digiti Solaris diſci 
42. Interſectio diſcorum Solis, & Lune fit in 
| gr. diſci Solaris 10 & 111. ut antea à puncto 4 
I imaginis per Lævam reſpicientis numeratis. 
7 24 0 Veſtigium dilutioris maculæ prope b ſitæ Lunæ 
1 . ͤ 1 5 
7 24 40 Macula þ incipit perſtringi a diſco Lunæ. 
7 25 11 Eadem macula þ tota immergitur. 
7 27 41 Initium maculæ c incipit ſubire diſcum Lune. 
| 28 31] Eadem macula c tota jam occultatur. 
| | 33 . . . | 
17 29 10| Digiti Solaris diametri 5 3 latent. OE 
7 31 9 | Latent digiti g 4. Interſectio diſcorum utriuſque Lu- 
Ii minaris fit in gr. 20, & 136. VFR 
7 38 45 Latent digiti 6. & gr. 31: atque 150 Solaris diſci 
F ſunt puncta interſectionum cum Lunari. 
7 40 58] Maculæ d Limbus prior a Lunæ circulo perſtrin- 
JJ 3 95 
7 4 45 Tota macula d jam latet. 
7 43 15] Conteguntur Solis digiti 6 4. & interſectio diſcorum 
I. mcidit in gr. 39 & 162, 55 1 
/ 45 26|Maculz ferme Evanidæ f Limbus perſtringitur ab 


incurſu Lune, | 


A a 2 Tota 


— "I ym — 1 
. — = = — 
- I - A 
— * 


— — 


5 DI 


—— = 
- > — cer” 
hots — — 


— . 
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8 th DT. Temp, 4.1” 
Digiti Ke | E — 3 . WY F 
= | Temp. Ver. cor, 
VI 2 __ TY —| 5 55 8. 4b, 
VIII . SI I —| © 10 54. ay, 
VIII [m. , fec. 48” max. obſe, — | 6 13 29. 
Emerſſ. 5 8 8 
4 | 
4 mw r. a. 
— 7 
IN. FE —|6 47 5 
HI Ez |Þ- — — —| 6 50 5 
ul | — _ — © 53 34 
IT = — — — —] 6 56 1 
I; j- . — 7 1 28 
1 — jj = $08 
$- | — — — 3 6 28 
Finis |— . e Loni 


Poſt finem Eclipſeos, ſtatim horologium pendulo inſtructum, du - 
plici Solis altitudine eodem quadrante aſtronomico obſervati, ad 


trutinam revocavi La moan ae correctionem, in Phaſibus ſuperits 
adnotatis adhibui. | 


The fame at 2.] Deaſioribus nubibus ſepius intercurrentibus, non plures 
778 5 a obſervari potuerunt Phaſes, qui ene, quas ane 

Nez 5.479. as — — 
12 'T Temp. Ver. 3 . Digit. Min. | 

a g 1 

i 4686 = * 10 

24. 12. |— — — — 3 0 

41. 27. |— — — 4 3 
SR . FE 38. 42. — = — — ius | 
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2.] Horæ Minuta prima & ſecunda temporis veri poſt mediam 4: Rome Ne. 


noctem, ex tranſitu ſolis rectificantur. Videram die præcedenti ma- 403. P. 473s 
culas plures in diſco ſolis, apparere. Completa celeriter harum de- 
lineatione, ſequentes phaſes accurate adnotavi cum V. C. Fo. Domi- 
nico Maraldi, directo in ſolem tubo optico, exceptaque in charta So- 


Fig. ® 


lis imagine. 
| Temp. e CO BH a y - | 
IH. "+ WW Er ern. „C | | 1 
7 o © Directo in ſolem Tubo optico, Eclipſim ex aliquot 
= minutis horariis cepiſſe video. 55 
75 2 17] Latent ſolaris diſci tres digiti cum quadrante à Luna 
| I contecti. Interſectio diſcorum ſolis, & Lunæ in- 
| cidit in gr. 5 & 95. numeratis a puncto, A. quod 
| .eſt in Figura inverſa 96. verticale. Macula @ Eg. g6. 
| eſt in plano Azimuthi per centrum Solis a Zenith 3 
ducti, & diſtat in ſemidiametro diſci Solaris à 
| centro verſus peripheriam digitis 4 4, ut in fi- 
| gura 97. Etiam macula e in eodem ferè Azi- 5. 9. 
mutho verſatur. 3 = 3 8 
7 21 47 Nunc ſpectantur a Luna contecti digiti Solaris diſci 
I 44. Interſectio diſcorum Solis, & Lunæ fit in 
1 gr. diſci Solaris 10 & 111. ut antea a puncto 4 
mmaginis per Lævam reſpicientis numeratis. 
7 24 © Veſtigium dilutioris maculz prope b ſitæ Lunæ 
| | F A | | 
ö 17 24 400 Macula b incipit perſtringi a diſco Lunæ. 
| | 7 25 11 Eadem macula b tota immergitur. 
1 7 27 41 Initium maculæ c incipit ſubire diſcum Lune. 
ö 7 28 31 Eadem macula c tota jam occultatur. 
| 17 29 10 Digiti Solaris diametri 5 & latent. 5 
1 {7 37 9 | Latent digiti ; 2. Interſectio diſcorum utriuſque Lu- 
J |  { minaris fit in gr. 20, & 136. 3 = 
| 7 38 45|Latent digiti 6. & gr. 31: atque 150 Solaris diſci 
: 5 ſunt puncta interſectionum cum Lunari. 
1 7 40 x6 Maculz d Limbus prior a Lunæ circulo perſtrin- 
Ga „ 
7 41 45 Tota macula d jam latet, EO 
7 43 15 Conteguntur Solis digiti 6 +. & interſectio diſcorum 
ED incidit in gr. 39 & 162. , 
| 7 45 26 | Maculæ ferme Evanidæ Limbus perſtringitur ab 


incurſu Lune, 


22 Tota 


180 


Fig. 96. 
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Eclipſes of the Sun. 


| n | 1 
Tota macula f a Luna contegitur. 


Latent digiti 6 4, & luminarium peripheriæ ſe n. 
terſecant in gr. 61 & 185. | 
Latent paulo minus quam digiti ſex, ſeu 5; 2, h. 
terſecant ſeſe diſci in gr. 62. & 182. | 
Latent digiti 5 4, ex gr. 63 ad 183. 
Latent digiti 5 4. Interſectio Luminarium diſci 
gr. Solaris 80 & 192. CI 1 
Latent digiti 5. Inter ſe lo in gr. 82 2, & 192 +, 
Incipit emergere Limbus prior maculæ h. | 
Tota macula þ extra Limbum Lune; & mac. 
n eidem proxima ſimul exit. 


a 
ne 


| Emergit etiam macula m vicina maculæ þ. 


Emergit quoque macula / eidem & proxima. 
Macula c emergit. = 

Latent digiti 3 2. Interſectio diſcorum in gr. 10; & 
195. 1 3 3 
Incipit emergere macula dk. 

Tota macula 4 extra diſcum Lunæ. 


| Latent digiti 2 3. Interſectio diſcorum fit in gr 


Solaris 115 & 182. 

Incipit emergere è diſco 
culæ e. 5 

Tota macula e extra limbum Lune. 


Lunæ prior limbus n. 


6 Latent digitt 12. 


Latent digiti 1 4. 5 „„ 
Exeunt extra Limbum Lunæ maculæ g, & , ſir 
prope maeulam e. rr 

Latent digiti o 4. Interſectio Limborum utriuſque 


diſci Luminarium in Solari incidit in gr. 140 & 


180. 


| Limbus ſuperior Solis diſtat à Vertice gr. 58. 1, in- 


ſpectus per quadrantem aurichalchicum tubo i 
ſtructum, cujus radius eſt palm. Rom. 3. 
Finis Eclipſeos diſci. . . 
Limbus ſuperior Solis per quadrantem aurichalchl- 
cum inſpectus diſtat à vertice gr. 57 30”. adv 


3 que centrum Solis diſtat a vertice gr. 57. 46: 


Limbus ſuperior Solis iterum inſpectus diltat + 

vertice gr. 57. 20' adeoque centrum Solis diltat 

'vertice zu . 36 | EO 

Limbus inferior Solis diſtat à vertice per fuprad:*- 

tum quadrantem gr. 57. 20”. adeoque centrum Soll 
diſtat a vertice gr. 57. 4 


Eadem die in meridie cœlo clariſſimo, 


Primus 
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Eeligſes of the Sun. 


/ „ | 
58 25 Primus Solis limbus cum penumbra attingit lineam r me- 
ridianam. 
1 35 Secundus Solis limbus cum penumbra attingit lineam 
meridianam. n 
Ergo Meridies — 8 8 
In meridie diſtantia à vertice per quadrantem explo- 
rata fuit 


Gr. 38. 277, Limbi ſuperioris. Centri Solis gr. 
Gr. 38. 59. M0 inferioris. I 43. 


4. ] Plurime i in Sole maculz hujuſce Ecliphs tempore videbantur: 1 
Cùm tamen pre nubibus neceſſariæ circa illas inſtitui obſervationes vatory ” : 
non potuerint, ut earum ſitus in Solari diſco deprehenderetur præ- Bologna by 
cipuarum tantùm aſpectus in appoſita figura 98 exhibetur, abi f vin. Euſta- 
inferri potuit ex obſervationibus veſpere diet 14. circa hor. 3. 26. habi- io Manfredi. 
tis; idque ſatis eſſe arbitor ad eas indicandas quæ ſunt d a Luna oc- 5. ANG. wg 
cultatz Eclipſis tempore. 


| | Fi 98. 
Initium Eclipſis obſervari non potuit; ſed hor. 155 3 Ns 
ſtronomic. ſenſibilis apparebat defectus, ut inter nubes. 
Tempord. 5 —. 
1 — — 
110 59 37 Vane digitus, & aniplan fortaſſe latebat. 
19 3 12 Digitus cum dimidio. 
19 80 Puo digiti. 
19 10 II Duo cum dimidio. dub. Paulo poſt nubes Solem ob- 
tegunt. 
[19 30 35 Sol inter nubes videtur deficere plus digitis 4 cum 
dimidio. 
119 35 46 Eclipſis nondum pertingere devo ad 5 digit. Fig. 98. 


19 40 47|Quinque digiti circiter. 


19. 44 31 Maculæ, 55 ©, £46 jam latebant. Nunc occultatur 


19 47 27|Limbus Þ inter maculas, 5. 
19 47 46|Secunda ex duabus maculis, 5, omnino tegitur. 


19 51 37 Eclipſis eſt paulo minor ; digit. inter. nubes. 
19 54 12|Centrum maculæ, p, occultatur. 

19 55 37 [Centrum, 3, item occultatur. 

19 59 2 Quatuor dig. cum dimidio eclipſantur. bub. 
20 1 22|Una ex maculis prope limbum (fortaſſe ꝝ) occultatur, 
20 10 10 Eclipſis paulò min. dig. 3 +. 
20 11 47 Lota macula, i, emerlit. 


Eclipfis 


"7 Esligſi of the Sun. 


120 15 © Eclipſis 3 digitorum. 
20 1 8 48 Duorum cum dimidio. 
20 18 49 Incipit emergere macula, g. 
20 22 26 Duo digiti circiter eclipſantur. 
20 26 14 Digitus 13. ; 
20 36 6 Finis Eclipſeos à tribus obſervatoribus notatus, in 
eodem ſecundo tem poris concordibus. 


= — 


, EE ras 
' A Scheme 2. an | J e — | * 
Eclipſe of the 1 . TS 
Sun July 4th. D. Min 1 

r I ͤ Sol oritur poſt nubes. | 
at Wirtem- #3 5 
burg by Mr. 383 ** Sol latet poſt nubes. _ | 
J. F. Weidler. | 6 55 . VV 1 
1 6 30 | I. Sol oriens figuram monſtrat ellipti- 

394. 6 o ſcam: diameter verticalis duobus digitis 
5 30 ſſive ſexta ſui parte contractior apparet ho- 
5 o rizontali. 

4 30 II. Memorabilis erat conſpectus ochis 

4 o Lunæ aſpero margine præditi, quoad par- 

3 3 30 ſtem quæ in occaſum ſpectabat. Diſtincte 

Thy Tipe | = $ v Fe cernebatur 4h. Zn. Vallis 3% diam. 
ig. 99. 2 o Lunæ profunda & z ejuſdem diam. circi- 
1 30 [ter longa. In progreſſu eclipſeos aſperitas} 

f 1 o |limbi Lunæ minuebatur, & adheærente ei- 
4 o 30 [dem faſcia ccerulea abſcondebatur. Hæc 


lenim faſcia ſenſim ſole altius ſurgente dila- 
tabatur. Tum præter colorem cœruleum 
etiam puniceus Lunæ proprius incumbens | 
in oculos incurrebat, & circa finem de- 
liquii faſciæ colorate ſpiſſitudo trigeſimæ 
ſextæ parti diametri Lunaris prope par vi. 
| debatur. 

III. Preterea juxta Lunaris diſci margi-| 
| [nem coloratum perpetua Luminis ſolaris 
commotio notata eſt. : 
00 {© Finis OE. EG 

—————— ' — EN UTP Sree nn 


2.] Oriente 
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2.] Oriente Sole, Nubes tenues Finitorem quaſi cingebant : qui- 6 ſame at 


| *215 deinde evaneſcentibus, aer tantillum nebuloſus fuit, ut maculæ J. Fel 2 * 
* dColares haud ſatis diſtincte apparerent. Ne. is. +. 
2 | | | 396. 
b p , 3a 
J r Tempora 
N Ob ſcur. Vera. 
| 4 16 46 12 July 15th N. 8. 
1 3 „ = | 
| 2 16 50 36 

2 16 57 24 

1 7 1 0 4 

2 J ARG 

SW * 1 0-8 


3.] Ex inſperato ſub ipſum Eclipſeos initium ſiſtere pluvie fimul- 7 e 
que nubes rareſcere cœperunt, ac poſt horæ quadrantem Sol | 8 
per nubila rariora nudis oculis Eclipſi infectus circiter ſeſquidigitum N. S. 47 Pe. 

apparuit. „„ | )) LD = king 45 FF. 
Præparaveramus organon, ad ſpeciem Solis ſcilicet per teleſcopi- . 2 
um 6 pedum Sinicorum excipiendam in orthogonaliter ſubjectaà ee 

menſula, e cujus centro ad amplitudinem apparentis ſpeciei accurate Ne 420. 5. 

deſcriptus erat circulus per 10 digitos more Sinico diviſus. Parati 179. 
quoque habebantur in charta munda plures circuli ſimiliter diviſi, & 

ſuper illum ſucceſſive applicandi, in quibus præſignatæ erant phaſes Fig. 100. 
ecliptice per ſingulos digitos apparituræ, ſecundum inclinationes 

Lune ad lineam verticalem Solis. | . | 

Interim vero aliud ad Solem dirigebatur teleſcopium 2 lentibus 
oObjectivis inſtructum, in ea inter ſe diſtantia, ut filare reticulum in 
| foco teleſcopij diſpoſitum, pariterque per 10 digitos diviſum exacte 
quadraret apparent! magnitudini Solis, atque per iſtud primo obſer- 
vatus fuit appulſus Lunæ. - : 


Eclipſes of the Sun. 


H. g St 


11 40 a. m. ad dig. III. id eſt Europ. dig. 3 96 
11 51 ad dig. IV. | 8 


Poſtea clariſſime allucente Sole per hujus ſpeciem in diſco notati 
fucrunt vt ſequitur. 


H. . 

o 2 p. m. ad centrum ſeu d. V. Europ. ds. 8 © 
0 14 | ad-dig. VI. 5 
0 1 ad dig. VII. 8 24 

0 40 ; ad dig. VIII. 9 36 
o gt max. Fclipſ. dig VIII. 4 1 
I 2 regrefl. ad dig. VIII. 9 36 
19 20: ad dig. VII. 8 24 
1 15 5. ad dig. VI. 48 1 1 


Dein rurſus tenui nebula involutus Sol gan ſpeciem infuſcavit, tele- 
ſcopio tamen Præfato clare viſibilis ad cujus reticulum obſerva- 
tus eſt. 


1 39 p. m. receſl 5 
„„ ad dig. IV, : 4 48 
8 ad dig. III. 3 36 


Iterum emergens e nebula Sol clariſſimam exhibuir ſpeciem ad quam 
porro notati ſunt. 


H 3 45 i : 
23 . 9 20 mee ad dig. Il. 2,22 as 
2 18 20 ad dig. I. 3 


2 27 10 Finis Eclipſis: qui itidem per aliud teleſcopi- 
um excellens 14 pedum Sinicorum eodem momento eſt annotatus. 
Horologium denique correxit Sol ipſe, tum in magno ſciatherico, 
armillaque æquatoria Obſervatorii ſingula minuta horaria common- 
ſtrans, tum per captas aliquot altitudines eadem momenta 1 
omprobans. 


Temp. 


Tomb. Ver. 


Eclipſe of the Moon. 


E nn & retefiones nonnullarum Solis macularum. 


2 „ VI. 


. . 


F. N | 
EY Macula major, quæ erat in ipſa peripheria be 1 
1 5 ad Nord-Oſt immerſa. . 
0 #7 5 
5 37 = jp Minores inter dig. t & I immerſe, 
o 38 354 
1 1 Af 1 duæ inter dig. 111 IV. verſus Sud IV, ſt. 
7-23-50 retectæ. 
+ 26 
, 1 + © Maculz quatuor ad Nord-Of retectæ fuerunt. | 
2 1 235 1 
* emp. Tepar: : XIII. 
| P. M. Ee - 1.] Au Eclipſe 
F _ . , the Moon 
7 Sep. 865 1718. 
8 Sub i initium Eclipfis nubes lunam obtexere. at Padua, by 
6 54 25 Umbra appellit ad partem ortivam maris humorum 3 ; Signori J. Po- 
I diftatab Ariſtarcho diametro ejuſdem maculæ, pa- 2 romnel.þ 5 
| rique intervallo a Keplero. No 382. b 77. 
7 5 5] Appellit umbra ad Copernicum. 
12 56 Umbra appellit ad eee 
18 10 Appellit ad Platonem. 
22 31 Tegit Manilium totum. 
30 55] Tegere incipit partem ortivam maris Nedtaris. 
41 53 Appellit ſecundam partem ortivam 2 ſuperiorem ad 
I mare Criſium. 8 
46 58] Penumbra extremum diſci attingit. 
49 41 Vix quidquam immerſionis ſupereſt. 
Toto integræ immerſionis tempore luna videri potuit 
commixta colore quodam obſcuro & ſubrubro. 
Principio poſt immerſionem lunæ pars orientem 
verſus erat obſcurior. 
8 33 3]|Obſcurior erat lunæ pars prope diſci medium: minus 
| obſcure erant circumquaque partes diſci extreme. 
9 30 49|]Stellula quædam, nudis oculis inconſpicua, vix decem 
ſecundis diſtare vide batur a lunæ diſco e regione 
Lanſbergii. 
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186 | Eclipſes of the Moon. 
to td , OO 
32 9 Penumbra fit clara in diſci extrema parte ortiva, 
36 4 Initium emerſionis ex ortiva plagä. 
40 39 Grimaldus jam emerſit ab umbra a qua diſtat ſui ipſius 
| | minor! ſpatio. 
44 238]Stellulz ante viſæ a luna occultatio : tamen incerta. 
49 34 Gaſſendus emergit. 
50 49 Mare humorum extra umbram totum. 
10 oo 3 Copernici emerſio. 
2 5 55|Plato emergere incipit. 
14 41|Eudoxus exit. 
19 12|Menelai emerſio. 
27 Mare nectaris totum emerſit. 
| 36 28|Umbra dividit Mare criſium bifariam ſecundum ipſu us 
| | I majorem diametrum. 
39 12 |[ncipit umbra fieri tantillum rarior. 
41 2|]Vilus eſt eſſe umbræ finis. 
42 57 Et finis penumbræ. 
| 2.] The ſame J —— 5 y 1 5 EO: 
| oat Bologna in | _— Ver. | | 3 
| the Palace P. M. 3 1 EE 58 3 : 1 
by Signor! 13 . 55 . 1 Boy e 95 
Geminiano 19 | 
Rondelli, Giu- Initium eclipſis non eſt obſervatum. 
ſeppo Ant. 6 51 36 Mare humorum ad umbram. 
er e 56 22 Capuanus ad umbram. 
| No 382 1 „6 56 37 Mare humorum totum in umbrä. 
| $9 383. 3-72.71 £ 
| |7 1 7 | Bullialdus ad umbram. 
| 22 52 | Bullialdus totus ſub umbra. 
| | 3 37 | Copernicus totus ſub umbra, 
11 22|Tycho ad umbram. 
12 52 Totus Tycho ſub umbra. 
| 15... 37 | Plato ad umbram. 
| 16 27 Totus Plato ſub umbra.. 
| 19 22|Manjlum ad umbram. 
| 5 9 52 Mare ſerenitatis. 
23 57 |Mare tranquillitatis. 
. 33 ͤ B4 Meſſalla ad umbrau: 
| [ 36 8] Totus Meſſalla ſub umbra. 
| | 36 38 Mare fœcunditatis ad umbram. 
1 37 23 Promontorium ſomni. 
| ; 39 23|Cleomedes ad umbram. 
0 39 53|Mare criſium. 
| 44 8 | Mare fœcunditatis totum. 
ö 15 | 44 43 Mare criſium totum. 


18 Totalis obſcuratio FH Jux ta D, Vail — 


5 otalis 


{ 


ee 


Umbra 


53 
C 
3 

36 54 
40 34 
1 

47 50 

£2 29 

54 2 

55 12 
. 
e 
5-89 
10-07 IS 
| SF 
27 58 
300 
32 8 

34 7 

36 19 
37 36 
Temp. Fer. | 
. NM. ; 
6-21 48 
44:4 

52 48 
5 Al 
4 

33 

7 

10 54 

12 19 

#2-- 9 

13 34 
6-3 

7 16 54 
9 
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Totalis obſcuratio, juxta D. Pariſium, 

Initium emerſionis lunæ. | 

Grimaldus totus extra umbram. 

Galilæus extra umbram. 

Sidus quoddam a luna tegitur in eodem proxime ver- 
ticali cum centro lunæ. 

Mare humorum extra umbram. 

Bullialdus extra umbram. 

Centrum Tychonis extra umbram. 

Tycho totus extra umbram. 

Mare nubium extra umbram. 

Plato ad umbræ terminum. 


[Totus Plato extra umbram. 


Inſula ſinus medii extra umbram. 
Meſſalla ad terminum umbræ; ſimul totum mare le- 
renitatis extra umbram. 


Mare tranquillitatis extra umbram. 
| Cleomedes extra umbram. 


Mare criſium umbræ terminum attingit. 
Mare fœcunditatis totum extra umbram. 
Mare criſium totum extra umbram. 
Finis — 


— - * e : - hat . 


Phaſes. 


a 1 . _ 6 * 


Nunc primum luna e e aſſurgere! incipit, penum- 3-] The ſane 


in the Suburbs 

of Bologna by 
ignort Euſta- 
chio & Gab- 

brielo Man- 


per Ariſtarchum & Keplerum protenditur, fredi. No 382. 
5.74. | 


brä atmoſphere jam infectä. 

Initium veræ eclipſis, quantum judicare patiebatur 
ſubdubius umbræ terminus. Paulo poſt nubecula- 
rum atque arborum objectu luna tegebatur. 


atque unà mare humorum tangere videtur. 

Umbra per medium Bullialdi, ſimul tangens Coper- 
nicum. 

Umbra per medium Copernici. 


Totus Copernicus latet. 


Umbra Pitatum attingit. 
Attingit Tychonem. 
Medium Tychonis latet. 
Totus Tycho latet. 
Umbra ad Platonem. 
Ad medium Platonis. 


Totus Plato latet. 
Manilius tegitur. 


B b 2 D:onylus 
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| 5 l | t : | a ; 
33} Umbra tangit mare ſerenitatis, 
44jMenelaus tegitur. 


36 Dionyſus tegitur. 
34. Plinius tegitur. 


36 Umbra tangit Fracaſtorium. 
44] Medium Fracaſtorii tegitur. 


34 Promontorium acutum umbram ſubit. 


15 Promontorium ſomni latet. 
57 | Taruntius latet. 


39 Umbra tangit mare criſium. 


16 Umbra per medium mare criſium. 
5 Totum mare criſium in umbra conditur. 
50 Toralis immerſio lunæ in umbram. 
Toto tempore eclipſis luna clariſſimè in ſudo ſpec- 
tabatur, colore rubeſcenti, ca parte denſiori, 
ua altius in umbram immergebatur. 
50 Hoc tempore, & deinceps aliquot minutis, omni ex 
| parte æque obſcura apparebat lunæ facies, ut fa- 
eile conſtaret eam prope umbræ centrum verſari. 


49 Umbra ad Catharinam, Theophilum, an, 


50 E regione Grimaldi, qua parte emerſio immincbat, 


tus erat. 


26| Totus Grimaldus exit ab umbra. 


28 | Galilzus exit. 
22|Umbra tangir mare 8 


inſignis fulgor ſpectari cœperat. 
20 Dubitari cœptum de emerſionis initio. 
20] Proculdubio emerſio jam inceperat. 
11 Grimaldus ab umbra ſe ſubducere incipit. 
55 Centrum Grimaldi e. totus Ricciolus} Jam detec- 


31 |Stellula quæ diu prope limbum lunæ inferiorem ( qu! 


gore omnes evaneſcebant. 


53 Umbra per medium mare humorum. 


4x Ariſtarchus emergit. 

2 3 | Keplerus emergit. 

6 Emergits Bulliladus. 

31 | Tycho detegi incipit. 
Medium T ychonis detegitur. 


| teleſcopio ſuperior apparebat ) morata fuerat, nunc 
| demum ſub lunam conditur, circa plagam T'ycho- 

nis, adhuc eclipſi laborantem. 
nam ſubituræ videbantur, ſed poſtquam unus vel 
alter digitus lunaris faciei illuſtrari cœpit, præ ful 


Alia Stellulæ lu— 


1 Totus T ycho detectus: quu as nondum ſtellula 


2 luna ſe ſubduxerat. 
21 | Copernicus emergere incipit. 
6 Medium Copernici emergit. 


£ 120 
Tote J 
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s « SO OA. ; 
9 57 15 Totus Copernicus. 

10 0 1|Stellula quz paulo antea ub br delituerat, jam 
ſpectabatur a lunæ limbo nonnihil diſtans, ut ap- 
pareret eam ante 4 ve] 5 minuta temporis emerſiſſe. 
Verſabatur autem e regione partis obſcuræ inferi- 
oris limbi lunæ, neque Jonge ab umbræ termino. 

4 51 Umbra per medium Platonis. 
5 36% Totus Plato detegitur. 
13 6 Manilius emergit. 
16 31 Dionyſus eite 
| 17 41 Menelaus emergit. 
20 31|Fracaſtorius totus jam emerſerat. 
| 23 $51|Snellius & Furnerius totaliter emergunt. 
24 5 Promontorium acutum detegitur. 
25 11]Meſſalla totus apparet. 
31 11 Proclus emergit. 
31 51 Mare criſium e emergere incipit. 
| 24 3 Medium mare criſium eimer. 
3 Totum mare criſium extra umbram. 
38 51 [Circa hoc tempus umbra vera lunam deſerere videturs 
Z penumbra adhuc ad multum n perdurante. 


Obſervations made by the Marquis Antonio Ghiſilieri, at Bologna, 4]The ſame ar 


*. — ! 
iy 
Si. 
* >. 4 


on the QUferyatory in his 0 own Houle. Bologna 4 
| the Marquis 
— — — — CCC NR — Antonio Ghi- 
7; . „ 8 ſllieri. 
V 1 J7Jͥͥͤ ( 
6 40 23 Initium eclipſis dubium. 
51 23 Mare humorum ad umbram. 
55 46 Capuanus ad umbram. 
” 1 13 Bullialdus ad umbram. 
28 14 Mare nectaris totum ſub umbra. 
2 30 Promontorium acutum ad umbram. 
36 45 Promontorium ſomni ad umbram. 
38 45 Nare criſtum ad umbram. 
46 37} Totalis immerſio lunæ. 
19 33 50 Initium emerſionis. 
3 Grimaldus totus extra umbram. 
| £54 17 Tycho totus extra umbram, 
110 „ 0 Plinius totus extra umbram. 
2 39\ Mare criſium emergere incipit, 
3 Einis eclipſis. 
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Eclipſes of the Mon 


XIV. The Eclipſe of the Moon which happened in Zune laſt, 


ble Man June 1722, Was ſo far hid by the cloudy Sky, that neither myſelt, nor 


1815. 1722. 
ana the Longi- 
tude of Port 
Royal in Ja. 
maica, by Dr. 
Halley. Ne 


375. P. 235: 


any of our Aſtronomical Friends, in or about London, could {furniſh 
an Obſervation thereof worthy to be laid before the Society. But 
the ſame having been well obſerved at Jamaica, by the late curious 
Capt. Candler, and at Berlin, by Mr. Chriſtfried Kirch, Aſtronomer 
of the Royal Academy of Sciences there, I thought It not amiſs 
to prefix to their Accounts that little I was able to note con- 


Ccerning It, 


June 18, mane, Having perfectly rectified my Clock fo as to ſhew 
the Apparent Time, neither the tr anſit of the Moon over the Meri- 


dian, nor the beginning of the Eclipſe which ſoon followed, could 


be ſeen through the very thick Cloud. 

At 13h. 12“ T. app. a ſmall Particle of the Moons Body was ſeen 
through a very little hiatrs in the Cloud, by which glimpſe I could 
only be aſſured that the Eclipſe was not yet Total. 

At 13 H. 29“ by ſuch another view, I was ſatisfied that it was 
now become, Totals but in a Moment, it again diſappeared, till 

14. 49' 10', when the Clouds beginning to break, I got time to 
meaſure with the Micrometer, the Partes Lucide now recovered:i in 
the Meon's Diameter, which I found 14 00”, though this not ſo 
well as I could with, by reaſon of a thinner Sort of Cloud which per— 
petually intercurr'd, and render'd the Edge of the Shadow ſomewhat 


dubious. 


At 15 b. 15' the Moon was pretty well got out of the thick 


Cloud, but being very low, and the Daylight become ſtrong, ſhe 


ſhone very faintly, and the Shadow became worſe and worſe de- 
fined. 


From 15 b. 26 to 15 H. 27. T. app. I doubted of the End, and am 
confident 1t did not exceed the 27th Minute. It ended overagainſt 
the North Part of the Palus Mavis of Mr. Hevelius, much about 
the middle of the Weſtern or Right-hand Limb of the Moon, ſhe 
being then very near ſetting. 

Capt. Candler, being then at Port Royal, in Jamaica, had much 
better Fortune, and a ſerene Sky from the beginning to the End 
who having uſed due care to be aſſured of his Times, by Altizades 
taken with an Inſtrument of three Foot Radius, was pleaſed to ſend 


us the Reſult of his Geenen as follows. 


"Bp EE» 


The Edioſe began 8 
Immerſionn N 
Emerſion 8 
The End O 19 40 

Whence the Middle 8 25 


And... 
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? And ſuppoſing the Eclipſe to have ended at Greenwich, at 13%. 
22063 the Difference of Longitude between Port Royal and Green- 

wich, will be 5 H. &' 50", or 55. 6 from London, that is, 76. 5 

„ 

. Mz Kirck being in a more Eaſterly Meridian, could ſee nothing 

of the Emerſion, but has carefully noted the Time of the Beginning 

and Immerſion, as he obſerved them at Berlin, viz. the Beginning 

of the Eclipſe at 12 H. 59' 55” and the Immerſion at 14 b. 8 8”, 

Now by comparing ſeveral Obſervations mace at both Places, we 

have formerly concluded Berlin to be 54 Min. of Time, or 13 3 

grad. of Longitude more Eaſterly than London; wherefore at Lon— 

don it began at 12 h. 5' 55” and immerged at 13 h. 14 8” that is, 

the beginning was later here than at Jamaica 5 b. & 45", and the 

Immerſion later 5 h. & 18”, punctually agreeing with what reſulted 

from my own Obſervation of the End as aboveſaid; and ſufficiently 

with what I had long ſince determined from Obſervations ſent me 

from Jamaica by my old Aſtronomical Friend Mr. Charles 


„ Boucher: :. 


XV. I.] OFober the 21th. 1724. being at Gomroon in Perſia, the 1] 4 Eclipjc 
Moon enter*d into the dark Shadow or Umbra of the Earth at 11 \ Bar WP ' 
Minutes 33 Seconds paſt five, Ante Meridiem. „ any: 7. 

RE» . 213. 
2. ] Obſervavimus hanc Eclipſim Teleſcopiis, altero quidem Pe- 2. 4» Elif. 
dum Pariſinorum 8. ſed clariſſimo, altero 10. ſed minus claro: u— e Moon 
| | x k ; GL I: I. 
troque tamen lunares maculæ perfectiſſime diſcernebantur. Ad 1724. J F. F. 
temporis dimenſionem uG ſumus Horologio oſcillatorio, ſatis exacto, N. B. Car- 
pluribus ante diebus in ipſo obſervationis loco firmato, & quotidi- bone & Do- 
ano examine per meridianam lineam, ibidem a nobis jamdiu inven- m_—_ Capaſ- 

tam, & pluries examinatam, ad medium Solis motum quam proxime als 385. 

reducto. Nocte vero ipſius Eclipſis ter illud ad trutinam revoca vi- 
mus, ut ejus a vero tempore diſcordiam deprehenderemus. Primo in 

tranſitu Fomabantis per Meridianum, Hor. 8. M. 17. Sec. 18. Se- 

cundo in tranſitu Rigel ſeu Pedis Lucidi Orionis, Hor. 2. M. 35. Sec. 

21. Tertio in tranſitu Sirii, Hor. 4. M. 7. Sec. 40. (Aſcenſiones 

rectæ deductæ ſunt ex Tabulis Hirianis.) Invenimus autem Horo- 

logium tardius incedere ſecundis tantum 7. que jam addita ſunt mo- 

mento Obſervationis mox apponendæ. 


A Solis Occaſu uſque ad Mediam Noctem Nubes ac Pluvie Cœ- = 
wm nobis 1dentidem adimebant. Ventus tamen ſub horam 1. illud. Ui 
nobis ſatis clarum reſtituit, coque uſi ſumus ad horam prope ter- 


Temp. 
« 
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EN the Mons 


| Temp. Ver. 
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Penumbra incipit eſſe ſenſibilis 

fit ſpiſſior 

fit ſpiſſiſſima 

Umbra incipit 
Diſcus Lunæ apparet deficiens 
Umbra pertingic ad Ariftarchura 
Pertingit ad Platonem 
Ariſtarchus totus in Umbra 
Archytas 
Ariſtoteles 
Pitheas 
Galilæus 
Umbra ad littus Orientale Maris ſcrenitatis 
Endymion 1mmergitur totus 
| Copernicus incipit immergi 


Poſſidonius incipit 

totus latet 
Ricciolus incipit 
Umbra pervenit ad Grimaldum 
Ad Litus Boreale Maris criſium 
Proclus immergitur 


Nubes ſupervenit, quæ Lunam omnino tegit, diuque 
videtur duratura 


Nubes diſcedit. Jam autem ex Umbrs emerſerunt 
Grimaldus 
Ricciolus 
| :-.. ©. Keplerus 
Galilæus 
Ariſtarchus emergit 
| Copernicus incipit emergere 
|  totus extra Umbram 
Pitheas emergit 
Timocharis 
Archimedes 
Plato incipit emergere 
emergit totaliter 
Nubecula iterum Lunz aſpectum nobis adimit 
Jam Luna reſtituitur 
Ariſtotelis totalis emerſio | 
Nubeculis identidem Lunam occupantibus, reliqua- 


rum macularum emerſiones exacte obſervari ne- 
| queunt 


4 

2 

7 totus in Umbra 
5 . 
8 


. inis 
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20 36% Finis Eclipſis, tardius fortaſſe viſus ob tenuem vapo- 
rem interpoſitum. 

4 26 O Deſinit Penumbra ſpiſſior. 

428 O] Deſinit Penumbra ſenſibilis. 


1 c . * 
8 8 FR. 2 Dp” Xs 
e * 


Peculiari profecto cura, ac ea qua fieri potuit diligentia, Eclipſim 
hanc obſervare conati ſuinus; non modo ut noſtri muneris partes 
pro modulo noſtro impleremus, verum etiam, ut Sereniſſimi 
Regis ingenio plenius, ut par erat, indulgeremus. Valde enim Ipſe 
in hujuſmodi obſervationibus delectatur, ad eaſque perfecte inſtituen- 
das, copioſam nobis Inſt rumentorum ſupellectilem, munificentia verc 
Regia, ſuppeditavit. 3 


8 — _—_ . 1 
JW We 


— — 


TTV poſt | 


a: 88 
Med. Not. | | | Phaſes Eclipſis. 8 | 31 Oct. 1724. 
2 | LA os 3 3 RR — a 8 — Gs 10 N. S. by 8. 
. 5 88 | 1 Fr. Blanchi- 
3 15 40 Initium umbræ veræ (quantum ſecerni poteſt à 7 „ 39” 


| penumbra ) apparere nunc incipit in limbo Lunz, in 
4 [ea parte diſci, quam ſecat radius a centro Lunæ duc- 
tus per maculam Ariſtarchi. Ds 
3 32 40 Cum nubes redderent difficiliorem conſpectum ma- 
3 cularum, curavi definire quantitatem diametri obſcu- 
2 ratz ope Micrometri. Nunc igitur latent Digiti 3. 
1 _ |circiter., Nam portio diametri AB, Fig. 101. ab umbra 
4 libera, eſt partium 14, qualium tota Lunæ diameter 
-$; F RE 5 5 ba 
3 39 40] Serenato tantiſper cœlo, umbræ limes tranſire vide- 
tur per Rheinholdum Portio autem Diametri A B ab 
umbra non infecta eſt partium Micrometri 13. . 
13 50 40] Umbræ limes tanto ſpatio eſt infra Grimaldum (in 
F tubo invertente objecta) quanta eſt diameter ejuſdem 
maculæ Grimaldi. Tranſit quoque limes umbræ per 
| | Eudoxum & Ariſtotelem. es 
V AB partes Micrometri 9. | 
[4 6 10] Umbræ limes pervadit centrum Maris Criſium, & 
* ſtringit limbum macule Grimaldi. Portio vero AB 
| IJimmunis ab umbra æquat partes Micromectri 8 4. 


e Sirius 


Fig. 101. 


> % & PI 
1] AnEclipje of 
the Moon at 
Albano, 21O&, 
N. S. 1728. 
S. Fr. fan- 
chini. N®396, 


7. 179. 


. 
4 7 53] Sirius ad Meridianum appellit elarifizs, 
4 12 40. Totum Mare Criſium jam latere incipit, & in um- 
bræ limite verſatur etiam centrum maculæ Grimaldi. 
A B eſt partium Micrometri 8. 
4 20 of AB partium Micrometri 7 3. 

4 25 of AB partium 7 4 circiter. Totus Grimaldus extra 
| ſumbram, & Ricciolus quoque viſitur. Limes umbra 
3 5 tranſit per marginem Maris Nectaris. 

4 41 of Detegitur Galilzus. 
| 4 52 of A partes Micrometri 8. 
4 55 30] Ariſtarchus incipit ex limite umbræ prodire. 
| 4 56 30] Centrum Ariſtarchi exit. 
4 57 30 Totus Ariſtarchus extra umbram. 

4 59 20 Centrum Copernici exit. 

5 10 Totus Copernicus extra umbram. 

3 8 30] Eratoſthenes exit. 

5 18 50] Helicon incipit emergere. 

5 24 50 AB partes Micrometri 12 3. 
5 25 30 Plato incipit emergere. 

5 26 55 Totus Plato extra umbram. 

15 28 20 Plinius extra umbram. 

5 33 50| AB partes Micrometri 14, vel 143. 

ES. . digiti tres adhuc latent. 

5 38 50] Prior limbus Maris Criſium incipit prodire. 

5 40 50 Centrum Maris Criſium extra umbram. 

5 44 50 Totum mare Criſium extra umbram. 
5 48 50] Finis umbræ vere, que exit è limbo Lunæ circa 
I punctum definitum per Diametrum 3 a centro ductam 
5 wes Cleomedem. 
| 3 ? 
. 0 
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Horohagth to :nftrudts, & per dies pure ad 
meridiem verum exactis utebamur. 

Nubibus pariter orientalem tractum obſcurantibus 
in Lunz ingreſſu in umbram, tam pertinaciter au- 


| |ſtralis ventus novas cogebat, ut per totum tempus im- 


merſionis integri globf Lunaris in umbram, vix ter, 
aut quater, idque raptim, tubum opticum in eum di- 


ſrigere datum ſit, 


Circa 
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15 o Circa hoc tempus umbra videbatur ad centrum 
| Lunz pertingere. Sed cum maculz diſtinctè definiri 
non potuerint breviſſimo illo ſpatio temporis, quo 
per nubium intervalla diſcus Lunaris detegebatur, 
præcisè noſcere non valemus hanc ipſam phaſin di- 
gitorum ſex Lunaris diametri obteQorum , licet 
paulo abludat a minuto 15, PIR horam ſextam a 
Meridie. 
Totalis Immerſio ad hoc circiter minutum tem- 
poris referenda eſt, quantum ſpectare licuit ex duo- 
bus, aut tribus minutis horari!s, quibus Lunam vi- 
Idimus ſatis diſtinctè. 
Poſt immerſionem totalem diſcus Lune 9 8 ny 
_ jab Atmoſphæræ terreſtris radius refractis rubeſcens, 
dilutiori tamen colore in ea parte limbi, quam poſtre- 
mam Sol deſeruerat. 
Inducta poſtmodum ſerenitate, licuit obſervationes 
netic perficere. 
20 0 Subalbicat diſcus Lunæ in limbo proximè illumi- 
Inando. Nondum tamen lux directa Solis diſcum 
_  ]attingit. 
25 0 Clarior adhuc fit umbus Lune; ſed nondum ex- 
. cedit ab umbra vera. | 
27 of Nunc primum limbus Lunz incipit lumen recupe- 
rare in parte circumferentiæ ſita inter maculas Grimal- 
di & Galilæi: que maculz adhuc latent. 
29 40] Limes ane attingit primum limbum Gri- 
IImaldi. 
30 40] Totus Grimaldus extra umbram. 
31 30] Galilzus emergit ex umbra. 
35 40] Ariſtarchus incipit emergere. 
6] Totus Ariſtarchus emerſit. 
48 20] Prior Copernici limbus incipit illuminari. 1 
49 50] Totus Copernicus extra umbram. 
51 20] Totus Plato emerſit. 
54 Of Prior limbus Tychonis incipit emergere. 
56 Of Totus Tycho extra umbram. 
59 o Subtenſa arcus CAD, & CFD per Microme- 
trum explorata eſt partium Micrometri 22, qualium 
Lunæ diameter eſt 24 in tubo palmorum undecim Rom. 
A 5 Vero eſt partium 12. (Ye Fig. 102.) 


Vl 
© 


ah * 


2 T3 Menelaus 


% Eliſe the Mom 


Alas 25 exit, (25 et numerus maculæ aſſig- 
natus in Lune imagine, a Pariſienſi Academia 
edita.) 

Macula clarior ſita ante Plinium exit. 

Hermes ab umbra prodit. 

Plinius emergit. 

Incipit emergere Poſſidonius 27. 
Maris Criſium limbus prior emergit. 
Totum Mare Criſium extra umbram. 

Langrenus 39 exit. 


24 30] Umbræ extremum in limbo Lune ahuc videtur. 
25 ol Fins umbræ Vere. 
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2]4n Ectipſe of The cloudy W eather here ed us from ſeeing the Be- 
_ 1ve Moon Oct. ginning of the Eclipſe, and of total Darkneſs ; but I obſerved, 
Briſtol z, 7 pretty exactly, the firſt Appearance of Light, after the total Dark. 


fer. Bur: neſs, and the End of the Eclipſe ; ; and their reſpective Times are as 
roughs Eſq; follows, VIZ, 


Ne 392-9.37. 
1 
Beginning of Light z 21 202 . 
End of the Ecliple .$.29-. 30 n 


Some ſmall Time before the renewal of true Light, there appear- 
ed a remarkable Brightneſs upon the Eaſtern N of the Moon, 
which was alſo diffuſed about the Edge of the Moon, to a ſenſible 
diſtance from her, I would have meaſur'd it had I proper inſtruments, 
If others, who are more {kill'd in theſe Affairs, have made the like 


Obſervation, I ſhall no longer doubt of the Moon's having an 1 At. 
moſphere. 


XVII. 


JE, Sub mediam noctem nubes diſpergi viſe ſunt atque bor ſe- 
the Mon Oct. 


105 Nh. cunda occidentalis plaga ad quam Luna vergebat, nitidiſſima ap- 
1726. at Lif- paruit, eademque ad finem Eclipteos permanſit, nullo igitur aëris 
bon 4 F. J. incommodo Obſervationem hanc habui; nec quidquam prætermiſi, 
Pap. Carbone. quod ejus rectitudini favere quoque modo intelligerem. Teleſcopio 
3 5. uſus ſum pedum 8 Pariſinorum, quod micrometro inſtruxcram 
5 accuratiſſime elaborato. 

Ad Temporis vero dimenſionem horologio uſus ſum, pendvlo in- 
ſtructo; cujus tanta æqualitas motus, ut dierum intervallo decem, 


& octo, vix uno, aut altero ſecundo + a Medio Solis motu diſcrepaſic 
deprehenderim. 


Macular: 


Eclipſes of the Moon 


Macularum nomina ex Selenographia P. Grimaldi excepta ſunt, 


quam P. Ricciolus ſuo Almageſto novo inſeruit, ac nominibus locu- 
pletavit. In eorum verò commodum, qui Hevelianam ſequuntur No- 
menclaturam, ſynony mas quoque voces, ex hoc Auctore deſumptas, 
apponam, præ poſita litera H, quæ * ſignificat. 


— 


| Temp. Ver. 
Correctum. 


Phaſes. 


; 4 Incipit penumbra ſenſibilis limbum Lune ad Euro- 


uſtrum inficere. 
Spiſſior apparet. 
Spiſhflima. | 
1 Umbra Terre, quantum diſcerni poteſt, ad eun- 
dem limbum pertingit. 
Schickardus in Umbra. 
[. Digitus obumbratur. 
Umbra ad Kriſtmannum. 


Immergitur totus. 


Merſennus latet: Littus Orientale Maris Humo- 
rum incipit obumbrari: H. Sinus Sirbonis. 
II. Digiti latent. . „ 
Capuanus immergitur. 


Ad Grimaldum pervenit Umbra: II. Pal. Mareotis. 


Gafſendus 1 incipit obumbrari. 
Incipit Tycho: H. Mons Sinai. Grimaldus later.. 
Tychonis medium tenet Umbra. 
III. Digiti: Tycho totus immergitur. 
Morinus: H. Caſſius. 
Bullialdus: H. Inſula Creta. 
Prophatius incipit obumbrari. 
IV. Digiti. 
| Prophatius later. 
V. Digiti. 
Umbra tantum non attingit Galilzum, quem 
Cpr oper diutiſſimè verſatur. 
e "Snelliom, & Furnei1um pervenit Umbra. 
Ad Fracaſtoriutg. Snellius & Furnerius latent. 
Fracaſtorius totus In Umbra. 


VI. Digiti. 


 Sinum æſtuum tangit Umbra: H. Mare Adriaticun 
Mes wm V Sele | 
Totin Mare Nectaris in Umbra : H. Sinus extremus. 
Grimaldus incipit cmergere. 


Kicciolus 
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16 16 18] Ricciolus extra Umbram, 
16 23 30] Grimaldus totus, 

116 24 27] Umbra ad Largrenum, 
16 43 34] Gaſſendus reſtitultur. 

16 47 22 V. Digiti deficiunt. 

i C70 51 BY! Bullialdus | incipit emergere. 

= 16 53 47 Totus extra Umbram. 

116 54. 17] Kriſtmannus incipit. 

116 58 o] Item Schickardus. 

116 59 27 [IV. Digiti. Totus Schickardus. e 
17 3 30] Ptitatus totus. . 
17 9 20 III. Digiti. 

, | 17 10 Tycho incipit emergere. 

1 7 11 49] Tychonis medium extra Umbram. 
| 17 12 40 Tycho totus emergit. 
17 14 20 Fracaſtorius totus. 

„ 41 DD... 4 

„„ Snellius emergit. 

17 26 10. Digitus tantum later. 

117 27 55] Furnerius extra Umbram. 


s Extremus limbus Lunæ, qui ad Africum ſpect 
. 1 proximè emerſurus. 


17 33 30 1 diſcus integer apparet, ac proinde F . 
| 35 : a ee . penumbra pr ædictus limbus in- 
„ „ eee Arn ir- cr 

Eee 


3 Ex obſervatis Initio, ac Fi ine - Ecli ſeos colligitur 
.. 36: 20 * Duratio. 8 


2426" "x5 © 281 Medium, ſeu Maxima obſcuratio. 


Quantitas Micrometro diligenter inveſtigata, Dig. 
[ = 6, min. T's | 


Initium 


Eclipſes of the Moon. 


Temp.a Med. 
Note. 
3 ll 

49 © 

3 
* 
8 

1 1 
„ 
3 
30 
. 
EIn 
i 7. ps." 8 
5 8 
ä 
„„ 
24 30 

27 8 

29 0 
9 
4-3. © 
| 33 
1 
39 30 

40 0 

43 0 

44 ©] 
46 301 

3 7 80 
30 30 
23-90 

32 8 

36 0 

39 30 

43 

49 30 
. 

54 30 
8» 
1 
5 
12 


Margo Umbræ attingir 
je 


Emergunt ex Umbra 


Phaſes. * 


| 
| 


| 


| 


< 


* 


Initium veræ Umbræ prox. Nod, 


Grimaldum. 
Ariſtarchum. 
Keplerum. 


Mare Humorum. 


Gaſſendum. 
Sinum Irid. & Morinum. 
Copernicum. 


| Bullialdum. 
I Eratoſthenem. 


Platonem. 

Tychonem 

Aratum, toto Tych. obtecto. 
Manilium. 

Menelaum. 


S. Dionyſium. 


Plinium. 


Poſſidonium. 
S. Catharinam. 


S. Theophil & Cenſorinum. 


Paludem Somni. 
Proclum. 


Goclenium, & littus orient. Maris Crif. 


Lit. Occid. extremum Mar. Criſ. 


| Langrenum. 
Immerſio totalis prope Nod. Occid: 
Receptio 1æ. Lucis ad Nod. Orient. 


Emergit Grimaldi margo Orient. 


Ejuſdem margo Occident. 


Galilæꝛus. 
Ariſtarchus. 
Keplerus. | 


Littus Orient. Maris Humorum. 


Gaſſendus. 
33 
Timochares. 
Tycho totus: 
Sinus æſtuum totus. 
Manilius. 
Menelaus. 


Poſſidonius, & Endymion, 


Plinius 


199 


2] The ſame 
at Pekin, by 
F. Ignat. 
Kegler. 

Ne. 405. p. 
554. 


200 


3] The P re 
at Padua, by 
8. J. Poleni. 


Ne. 395. p. 


158. 


e 
10 


15 
16 


19 


22 
24 


26 
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Plinius. 
* Cenſorinus. 
4 Palus Somni. 
Littus Or. Maris Cril. 
Littus Occid. extremum. «. 
| Langrenus. 


Fin inis Eclipſis. 


Umbra. 


Emergunt ex 


Ho ologium erat correctum per Culminationes Palilicii & allow, 


C4, 


Stellarum Orionis. Diameter Lunæ apparens immedia te ante; & 
poſt Eclipfimd dimenſa: * * . 


17 emp. Appar. 


. 
116 


23 
8 


44 


, 
44 
54 


47 
34 


| 


Phaſes. | „ 


— 


Penumbra diluta. 
Penumbra denſior. 
Umbra ad Lunæ limbum. 
Attingit Mare Humorum. 
Attingit Grimaldum. 


Diſtat a Tychone diametro Tychonis iim, & on. 


maldum tegit tertia ejuſdem Grimaldi parte. 


Fere attingit Pitatum. 


Lansbergium tegit. 
Attingit Reinholdum. 


Attingit Fracaſtorium, & Galilæum. 


Attingit Mare Fœcunditatis. 

Umbra proxima eſt ad Reinholdum, tegitque parten - 
tertiam Maris Fœcunditatis. 

Grimaldus emergit. ä 

Grimaldus jam diſtabat ab umbri diametro major: 
ſu1 integra. 

Gaſſendus totus modo extra umbram, Mare Fœcundi- 


tatis dimidia circiter parte detectum, inter dehiſcen- 
tes nubes videbantur. 


[Quæ nubes ad Finitorem deinde coactæ Sdn 


Cel partem penitus obumbravere : 3 neque Luna 
poſterius apparuit. 

Hec Olſervatio Tubo optico optimæ nut lunge pedes Pa- 
"FI tenſes gelen vavila flit. 


Eclipſes of the Moon. 


Theſe Obſervations were made by a nine Foot Glaſs. The Curious 
Obſerver having adjuſted a monthly Pendulum Clock by a Meri- 
dian Line on the goth of Fanuary, and further corrected it by the 
Meridian, February the 6th POR 


„ 


T Time. Phaſes 
i RE | : 5 8 
6 27 o Penumbra obſerved. 
29 30 Moon's Limb immerged. 
33 <©| Eaſtern Limit of Palus Mareotis immerged. 
| 35 50| Mons Climax. immerged. 
| 42 40 Mons Porphyrites immerged. 
50 o Inſula Melis immerged. 
52 40 Mons Ætna immerged. 
54 20 Inf. Sardinia immerged. 
56 20 Inſ. Rhodus immerged. 
| 58 o| Inf. Corſica immerged. 
7 © 30 Mons Sinai's Eaſtern Limit immerged. 
2 Mons Sinai totally immerged. 
6 50 Inſ. Besbicus, Eaſtern Limit immerged. 
| 11 50 Mons Hormintus immerged. 
i 13 50] Promontorum Acheruſium immerged. 
| 22 of Mare Caſpium, Eaftern Limit immerged. 
J 24 20|Palus Mzotis, Eaſtern Limit immerged. 
| 27 30|Palus Mæotis, totally immerged. 
30 15|Moon totally immerged. 
|9 8 30 Moon's Eaſtern Limb emerged near Mons Acabe. 
13 @©|[Palus Mareotis emerged. 
15 o©| Mons Climax. emerged. 
23 30 Mons Porphyrites emerged. 
29 10] Mons Sinai emerged. 
33 30 Mons Ztna emerged. 
49 o|[ Inf. Besbicus emerged. 
10 1 of Mare Caſpium, Eaſtern Limit emerged. 
5 o Palus Mæotis emerged. 
| 10 OA Penumbra obſerved, the Moon s Limb emerging. 
| II =: The Limb evidently emerged. 
i From the Beginning to the End of the Eclipſ 35 44. 
33 E! — — 1 18 15) 1 


» 2— 1 — —ByL— n. n 


D d 


114 Eclipſe 


land, Feb. 2d. 
| 32 Eſq; 


Immerſi- 


XVIII. 
of the Moon 


at Caitle 
Dobbs ear 


Carricfer- 
gus in Ire- 


1729. by A. 


o. 410. p. 
140. 


202 


2] The ſame 
at Rome, from 
J. B. Carbone 
Ne. 410. p. 
170. 


Eclipſes of the Moon. 


| Temp. Ver. Immerſiones.. 
R 7 VVV 
7 44 22|[nitium Eclipſis. 

46 16 Grimaldi. 

48 8 Kepleri. F 

54 20 Is ( Initium. 

54 46 Copernici Medium. 

55 10 C Finis. 

8 11 57 | Initium. 
„ 2 Medium. 
13-493 — Finis. 

19 ONanilii. 

20 50 Menelai. 

23 O Dionyſii. 

25 44 Plinit. ; 

gr 9 "Je 11:...: Medium. 

4 Maris tranquillitatis 6 

34 41 . 5Initium. 

3 5 29 Frocli Finis. 

383 n Tam. 

20 44] ISO. © Tink, 

43 17 Lune totalis Immerſio. 
Temp. Ver. | : ol Emer/iones. a : 
B e Np rn wr Oey nw mn 
10 21 38|Primi Limbi Lunaris. 

23 37 Riccioli. OT SY 

FFF Initium. 

4 7 [Grimaldi — 

44 39 ne: Initium. 

36 8 Ariſtarchi Einis. 

41 11 5 Initium. 

„ Tychonis Pinis. 

47 10 Heliconis 5 Initium, 
48 144 E Finis: 
: 54 33 | . Initium. 
| 54 . 57 FRO = Finis. 
57 54 Ariſtotelis. . 
1 5 | Menelai. 5 
„ 4 n - SMedium. 

3 Maris Serenitatis 1 

14 36] Poſſidonii. 3 

16 7 Cleomedis. 1 

1 eos Medii. 

17 36 Marg Crum. 2 Totius. 

Finis Eclipſis 112 ο 417, 


Wi 
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Eodem die diſtantia meridiana Centri ſolaris a vertice non correcta 


per Refractionem obſervata eſt 35 9' 31” in Gnomone, cujus mert- 


dianam Eclipſis ſolaris in pavimentum projecta pertranſiit tempore 
2 15 diameter apparens ſolis micrometri partes 294.5 intercepit, 


quarum Luna paulò ante Eclipſim obſervata intercepit 2903. 


Oblervationes habitæ ſunt Tubo optico pedum Romanorum 82 


3 


—— —_— 


— I_—_ 


| Tempus. Phaſes. 3] The ſane 
| | Ci 3 | | a2 Paris. Ne, 
öĩö;[Ä˙ñ on ne a nom noone "0"... 000: þ- hs 
5 1x o[Penumbra denſa. 
7 $3 o Penumbra denſiſſima. 
7 3 o[Eclipſis initium ex aliis phaſibus dedeetum. 
S8 So] Galilæus obtegitur. 
14 of Umbra ad Ariſtarchum. 
15 4]Ariſtarchus totus in umbra, 
16 44| Keplerus obtegitur totus. 
18 4] Umbra ad Gaſſendum. 
19 20 Schickardus tectus omnind. 
22 O] Umbra ad Reinholdum. 
22 40 Ad limbum Copernici. 
| 23 43 Eratoſthenes obtectus. 
25 15 Copernicus totus in umbra. 
27 2 Helicon totus. 
31 50] Umbra ad limbum Tychonis. 
33 8 Tycho dimidius in umbra. 
33 30 Ad limbum præcedentem Platonis. 
33 4] Plato in umbra totus. 
38 7 Ad præcedentem limbum Manilii. 
39 20 Nanilius totus. 
41 45 Umbra pervenit ad Menelaum. 
42 35] Ad Menelai dimidium. 
45 22| Ad Plinium. 
49 47] Ad præcedentem Fracaſtorii limbum. 
50 30 Ad Promontorium acutum. 
51 24 Umbra tegit Fracaſtorium. 
54 30 Pertingit ad Proclum. 
55 16] Proclum tegit totum. 
56 17] Ad limbum maris Caſpii. 
58 56] Ad dimidium. 
59 Ad limbum Caſpii lequentem. 
8: 3 oF inis dubius. 
3 0 Finis certus. 
E D d 2 
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204 Eclipſes of the Moon. 
Temps. | Emerſiones. 
3 | 4 + 
9 41 18|Emerſtonis initium. 
41 33|Grimaidus incipit. 
45 40 Grimaldus emergit totus. 
49 35 Galilæus. 
51 30 Schickardus. 
54 34 Capuanus. 
35 16% Ariſtarchus incipit. 
| 50 5 Totus extra Umbram. 
58 35 Keplerus totus. _ 
10 © 3o[Primus Tychonis limbus. 
1 30% Dimidius Tycho extra umbram. 
| 2 3o{Emergit totus. 
3 40lLansbergius & Reinholdus. 
5 19|Incipit Copernicus, 
1 6 43 Copernicus totus. 
7 33 Emergit Eratoſthenes. 
. 8 O Totus Helicon. 
12 56 Plato incipit. 
14 15 Totus extra Umbram. 
i 20 35 Manilivs incipit. 
21 28 Totus emergit. 
23 50] Menelaus. 
27 251 Fans. © 
30 19] Dionyſius. 
31 o©o| Promontorium acutum. 
36 156 Proclus. 
37 26 Incipit Mare Cafplum, 
41 24|Finis dubius. 
42 o|Finis certus. Ph 
5 — Temp. Appar. . Pp „ 
Poleni. Ne. | P. M. 7 ubo 2 pedes bal enſes ſepiem "_ ——.— 
e 3 
7 44 40 88 Taki Defectus whe denſz Fas 
| 7 45 40]Umbra attingit Grimaldum. 
| 7 50 53 [Grimaldum tegit totum. 
7 53 26 Attingit Mare Humorum. | 
| 8 19 34|Tegit Maris Humorum dimidiam partem: 
8-36-20 Cooperit totum Mare Criſium. 
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Per dehiſcentes nubes Luna admodum rubicunda 
obſervari poterat perſpicue adeo, ut non memi- 
nerim alias in totali immerſione tam clare Lunam 
apparuiſſe; quod ita fortaſſe viſum eſt ob atram 
obſcuritatem, quam circumpoſitæ denſæ nubes 
efficiebant. 

10 15 Umbra dilui incipit è regione proximæ emerſionis. 

Grimaldus, jam emerſus, ab umbra diſtat tota fere 

ſua tranſverſa diametro. | 

10 31 40]Dimidium Mare Humorum diſcoopertum. 

10 38 45] Tycho totus emergit. 

lio 50 12 Apparet Eratoſthenes. 

[11 13 27 Promontorium Somnii totum diſcoopertum. 

11 19 45 Luna infici videtur ſola penumbra. 

J 20 561 Finis etiam 1 penumbre. 
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"oo rm nin Nix. 
3 BO: 3 | . : — 1] An Eclipſe 
I. gs il „„ | | SE 5 of the Moon, 
Oo 1 3 Initium ſub Grimaldo Mane d. 9 Aug. N. S. Ja 2906; . 
1 5 * | | pane Space | „ 4729. at Wir- 
1 | | | OD. - temberg, by 
43 | | > Galilæum. TL. „ „ eier. 
o 6 oO Umbra tangit 3 Aritarchum Ne. 410. p. 
„„ Keplerum. 174. 


Poſtea nubes condunt Lunam. 


6-260 Tegitur| mare Crifium dimidium. 

8 1 4 M. Criſium totum. 
1 1 o lmmerſio totalis. 

2 40 30 Emerſio. 

2-273 207” { Galilzeus, 
. E 

2 49 8 Keplerus. 
| 2 54 45 Emergere incipit Copernicus. 
12 65 38 | Plato. +: 

T7. 20 | | | Timocharis. 
„5 IManilius. 


GO 

© 

SS) 
O 


| Emergit totus Tycho. 


Emergere 
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2.] The ſame 
at Padua, by 
Sign. ]. Poleni, 
NY. = p. 
17 


Eclipſes of the Moon. 


ere Fr $9 


m2 
3 10 30 | Menelaus. 
3 13 o|Emergere incipit 5 Plinius. 
1 Cleomedes. 
3 23 30M. Criſium & una M. Nectaris. 
| 3 29 / MN. Nectaris totum emergit. 
| 2 31 30|[M. Criſium totum emergit. 
3 34 30[lIncipit emergere „ : 
3 40 oOfFinss. 
Exeunte umbra inter Langrenum & Petavium. 
Temp. Appar. | Phaſes. 
F | 5 15 
oO o 28 Initium umbræ ad Lunæ Limbum. 
13 55 Umbra tangit Copernicum. 
15 49] Hunc totum tegit. 
22 24 Attingit Tychonem. 
24 14 Totum Tychonem cooperit. 
28 40[Attingit Manilium. : 
30 15 Hunc totum cooperit. 
33 2NMenelaum tangit. 
34 22 Menelaum omnino cooperit. 
49 10 Attingit Mare Criſium. 
54 56 Mare Criſium totum cooperit. 
1 58 48 Totalis Immerſio. 
2 37 38 Lux in Lunæ margine. 
41 20 Grimaldus extra umbram. 
3 4 13 Mare Serenitatis emergere ccepit. 
6 16] Tycho totus emergit. | 
7 28| Manilius totus diſcoopertus. 
10 30] Menelaus extra umbram. 
13 58] MareSerenitatis totum emerſit. . 
221 48 Promontorium Somnii jam extra umbram. 
223 10 Mare Criſium incipit emergere. | 
F100 M0 1 Mare Nectaris extra umbram, & dimidiun 
2» Mare Criſtum. 
1 29 o| Mare Criſium integrum apparet. | 
33 20 Langrenus extra umbram. 
38 8] Finis Emerſionis ab omni etiam penumbra. 
| 
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Temp. Ver. Phaſes. 3] 4% Bono- 
Eres 
* O 
11 56 32 Eclipſis certe incepta. F | Manfredi. 
12 11 33 Initium Copernici. 15 hes 
TY 8 6 J 2 ci Copernici, ſed ex altera Determinatione l 
5 2/ citiùs. 
nitium Tychonis, ſed ex altera Determinat. 20 
3 19 46 ; Citids. Fr 
20 54 Medium Tychonis. 
21 43 Fotum Tychonem. 
23 43 Initium Platonis. 
24 42] Medium Plaronis. 
25 23 Totum Platonem. 
13 25-55 Inſula in Sinu medio, 
27 35| Totum Manilium. 
1 29 35 Totum Ariſtotelem. 
32 7 Totum Menelaum. 
35 o Totum Plinium. 
38 49 Promontorium ſomni. 
39 26|Promontorium Acutum. 
| 44 16] Totum Fracaſtorium. 
| 45 42 Totum Proclum. 
46 59 Initium Maris Criſium. 1 
9 n Maris Criſium, ſed ex alteri Determinat. 
4 citiùs. 
52 19|Totum Mare Criſium. 
53 6! Totum Petavium. 
66 34 Totalis Immerſio Lunæ. 
34 25 [Initium Emerſionis dub. 
37 30 Initium Grimaldi. 
38 20 Torum Galilæum. 
38 28 Town Grimaldum. 
39 45 Totum Ariſtarchum. 
44 47 [Totum Keplerum. 
48 33 Initium Platonis. 
49 37 [Medium Platonis. 
50 42 Lotum Platonem. 
52 47 | Torum Copernicum, 
55 32|Totum Bulliaidum. 
1 56 Initium Tychonis. 
2 36 [Medium Tychonis. 
+ 56 ſotum Tychonem. 
4 50 Totum Manilium. 
| 


7 47 Totum 
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| R b 

| I15 7 47|Totum Menelaum. l 

. 11 2|Totum Dionyſium. : 
11 237|Totum Plinium. 1 

13 53 Promontorium acutum. 1 

20 30 Initium Maris Criſtum, 

20 59 Totum Proclum. 1 

23 834 Medium Maris Criſium. E 


— — 


| 35 oo! Finis Eclipſis. 
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EY” | i 
4] At Rome. | Tempus | Immerſones. 
N. 411.7. ＋——7ç—ꝝt . 
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12 x o[Umbraad Þ limbum. 
| 7 49]. | Initium. 
1 9. 4|Keplert 2 Medium. 
R „ VR Cinis. 

„ „ Initium., 

16 26 Copernici 2 Medium. 

3 Finis. 

„„ C Initium. 

17 27 Herxaclidis 2 Medium. 

17 40 Finis. 

22 26 | Initium. 
22 41 Heliconis I Medium. 
Ll 2+ Ty 2 Finis. 
| A . Initium. 

24 41 Tychonis 2 Medium. 

„ C Finis. 

23 43 C Initium. * 

29 14 Platonis Medium. 

: 29 o Finis. 

„ | 5 Initium. 

32 0 Manly Medium. 

| 32 453 Pn Finis. 

1 | | | | 1 —_ 

|} 35 . C \ntum. 

| 35 45 Menelai Medium. 
1 Finis. 
TE, nitium. 

54 10 Maris Criſium 3 Medium. 

1 Finis 
113 o 16] Totalis Immerſio. 


Tempui. 


__ Eeliffes of the Moon. 


. wh Emerſi 10Nes. 
114 38 24 Lax ad Lunæ limbum 8 85 
1 43 24 Grimaldi Finis 
N | 44 err Finis 
| 46 14 Initium. 
46 54 Heraclidis, Medium. 
FC ˖ 1 Finis. 
V - Inittum. 

50 4| Heliconis, Medium. 

30 Finis. 
5 Initium. 

52 9 Platonis, I Medium. 
LANE CG Finis. 
V Initium. 
1 3 | Tychonis, Medium. 
| 1 | Finis. 

26 39 __ Claitium. 

28 38 Maris Crifium,e Medium. 
31 51| _EFinis, 
38 O] Totalis emerſio. 


Obſervationes habitz ſunt teleſcopio pedum Romanorum 9, acre 


innubi ſed vaporoſo. 


8 
p ; 0 Tempus Immerſionis totalis. 
14 38 24 Tempus Emerſionis prime. 
1 38 8 Nora in tenebris, Dh 
3 37 o[Duratio Eclipſis. 


Diameter Lunz horizontalis capta 15 h. 46 
intercipiebat micrometri partes 2934, quarum verticalis Lunæ dia- 

ter comprehendebat 2877, at Solis diameter die proxecms viſa eſt 
-occupare partes 2830. 


Solis Meridiani refractione omiſſa, tangentes 
in Gnomone, cujus aperturæ horizontals dia- 
meter © 70 
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1 00000. 
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XIX. I took care to regulate a very good Clock, and brought it to true 
57 age” wr Time about 14 Days before the Eclipſe. On the Day it happened, 
M I faw the Sun ſetz, and found the Clock right according to the mean 
by Mr. Ste- Time, refraction allow'd. At the . of the Eclipſe, the 


venſon. No, Moon was Clouded. 
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416. p. 441. 
get I 
ES 2 Or | TA IEG Ts — 
| 7 18 o©|]2 Digits, about 3o® to the left of LE Nadir Point. 
8 I | ce She totally immerged into the Earth's Shadow, a- 
3 bout 30“ to the right of her vertical Point. 
She emerged, 79“ or 809 to the left of her Nadir 
„SFF!!! nn, 
J ended, 889 to the — of her vertical 
„ * Point. po 
In this and all the other e Solar and Lunar Eclipſes 
] have made for ſeveral Years in Barbados, I found they always 
happened 10 Minutes ſooner than my Computation; whence I con. 
clude Barbadoes lies 29 30. more weſterly, than 1s generally ſuppoſed. 
; + | Horol, Corr. FE 1 Phaſes. 
An Eclipſe of ares Sameer 
the Moon Aug. H. 7 3 . | 
1 a 1 Non male ante Eclipfim, dimenſa diameter Lunæ 
No. 414. > | | erat 307 500. 
8 $6: 33 jam inficiebat partes Lunæ primo in— 
umbrandas. 


{iz 2 o lnitium Eclipſis paulo infra Cleoſtratum. 
13 Umbra attingit Ariſtarehum. | 
14 30] Obtexit totum. 
| 215 20 Attingit Platonem. 
i 16 50 Obtexit totum. 
22 20 Attingit Galileum & Timocharim. 
23 20 Pytheam. 
| 26 30 Keplerum. 
F Ariftyllum, 
31 30 Hevelium, Copernicum, & Endymionem fere ſimul. 
36 20 Ricciolum. 
38 15 Poſſidonium. 


« eee we. — Grimaldum 
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14 
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Eclipſes of the Moon. 


Grimaldum, & Mercurium. 

Manilium. 

Menelaum. 

Plinium, & Geminum. 

Umbra ad centrum Lunæ, obtecto Grind toto. 


Attingit Mare Criſium Grimaldi apice auſtrali 
Arladæum c hærente ad marginem 
Proclum umbræ. 


Culminante Luna, recta per medium Tychonem tendens 
inter Munoſium, & Prophatium ad Copernicum 
coincidit cum plano Meridiani. 


Umbra attingit Promontorium acutum, 
Cenſorinum & Taruntium, Lente admo- 
Mare Criſium totum obtectum, , dum 1 8 
Umbra attingit 8. Theophilum, 5 [gence 18 


Langrenum, Grimaldo integre emerſo. 


1S. Catharinam, Ricciolo toto retecto. 


Circa medium Eclipſis micrometro dimenſa quantitas 


obſcurationis erat Sinice digit. 62 ferme, ſive more 


Europæo digit. 74. 
Emerki Hevelius totus. 
Umbra ad Fracaſtorium. 
Galileus 
Lansbergius 
Keplerus 
Ariſtarchus 
Copernicus incipit emergere. 
Totus detegitur. 
Margo umbræ per centrum Lunæ. 
Pytheas emerſit. 

Eratoſthenes & S. Cyrillus 1 
Timocharis & S. * us detecti. 
Ariadæus 

Manilius 5 
Ariſtyllus Ko emerſerunt. 


integre detecti. 


Plato 

Cenſorinus } 

Promontorium acutum. _ 
Plinius & Langrenus integre detecti. 
Finis Eclipſis proximè Beroſum. 


In fine Eclipſis diameter Lunæ inventa eſt 30. 28. 
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2 Durante 
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„ Eclipſes of the Moon. 


Durante Eclipſi ſæpius addenſati vapores turbabant faciem Lun, 1 
ut ejus maculæ, & umbræ margo non ſatis diſtinctè poſſent diſcerni; 1 
maxime id accidit ante, & circa finem Eclipſis. . 

XXI. Tota illa nocte continenter modice ningebat, cœlo tamen fic te. 


ATial Eclipſe nuiter nubilato, ut Lunares maculæ ſæpius utcunque diſtingui pof. 
of the Mym ſent; quanquam rarius ac difficilius tempore immerſionis: Sub emer. 
Feb. 14th. ſionem enim paulatim cœlum ſerenatum fuit, ut circa finem jam pe- 
++: vt nitus innube exiſteret. 
9 Horologium correctum fuit per altitudines Arcturi & Aquilæ, 
item ex culminante Spica Virgins ac Lance borea Libre. Diameter 
Lunæ initio eclipſis micrometro dimenſa, erat 32. O Erantque in 
linea verticali cum centro Lunæ Pythagoras & Helicon. . 


as. — — 


— v 


1 


| Temp. A.M.| _ Phaſes. 1 
2 38 30 Initium eclipſis contra Hevelium. 
. T Grimaldum. 
„ Qui totus immerſit. 
437 © | Galileum. 
| 07:01 Ariſtarchum. 
. I Keplerum. 
. Umb. ad 4 98 
58 8 Copernicum. 5 
. | Sinum æſtuum oriental iorem. 
3 Tychonem. 5 
15-204: 7) 
24 30 : Poſſidonius totus in Umbra. 
26 © Fracaſtorium. 
„ „ JProclum. 
32 © Umb. ad Mare Criſium. 8 
35 30 __ VLangrenum. | : 
39 0 Immerſio totalis inter Langrenum, 
in Xx, mare Criſium. TE 
3 10 ; ; ___ Emerſio prima lucis infra Grimaldum. 
21 Erimaldus prodire incipit. = 
"02 Us Totus emerſfit, - 
28 of  FEmerſit Gaſſendus. 
| 30 351 IZ 
36 4al Umbra per centrum Tychonis. 
E11 Totus prodiit. 


9 Prodit 


Eclipſes of the Moon. 


it 71 
4 40 35 Prodiit Copernicus. 
Mi 46 28 Plato incipit emergere. 
E 48 30 Totus detegitur. 
5 50 © Sinus æſtuum. 
53 50 Archytas. 
55 20 I Nanilius. 
57 15 Emerſeére J Ariſtoteles. 
58 45 Menelaus. 
59 10 | Ariadzus. 
65 o 50 Fracaſtorius. 
1 38 Refſtat i in umbra 4 diametri Lunæ. 
2 50 Plinius. 
| 5 45|Prodeunt & Poſſidon. Vitruv. & Cenſorinus. 
10 0 PDP Taruntilus. 
10 -: 2% Proclus. 
13 10 Langrenus totus detectus. 
„ "$4 "FO Mare Criſium incipit emergere. 
16 30 Totum prodiit. 
17 40 Finis eclipſis contra Mare Criſium, exiſtentibus tum 
in linea verticali per centrum Lunæ e ac 
His _Heraclice, 5 | 
"Temp. Per. Phaſes. 
Incipit penumbra ſenſbilis 
Fit ſpiſſior. 
Fit ſpiſſiſſima. 


Dubitatur de Eclipſis i initio. 

Nunc certo incipere videtur. 

Jam diſcus Lunæ apparet deficiens. 
Umbra attingit plagam Borealem Terræ Pruinæ. 
Pervenit ad Harpalum. 

Medium Harpali tenet. 

Attingit Littus Boreale Sinus Iridum. 
Heraclides totus tegitur. 

Plato incipit. 

Medius Plato latet. 

Totus Plato obumbratur. 

Umbra ad Ariſtarchum. 

Ad medium Ariſtarchi. 

Totum Ariſtarchum occultat. 


8 Ariſtoteles 
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XXII. 
Lunar E- 


clipſe Feb. 2, 
1730. N. S. at 
Lisbon 5 


P. J. Bapt. 
Carbone, N 


414. P. 363. 


214. 


15 


UI. 
14 


Eclipſes of the Moon. 


1 i 
34 55 A cifordh obumbrari incipit. 
36 24 Medius Ariſtoteles tegitur. 
37 49] Ariſtoteles totus in umbra. 
39 9gjEudoxus totus. 
43 57 Umbra attingit Endymionem, & Ariſtyllum | ſimul. 
44 53 Medius Endymion, & totus Ariſtyllus latet. 
45 48 Endymion totus. 
48 27 Timocharis totus; umbra pervenit ad Littus maris 
| Serenitatts. ” 
55 50] Ad Lacum Somniorum. 
56 3o[Ariftarchus incipit emergere. 
58 20] Medius Ariſtarchus extra umbram. 
o 34 Ariſtarchus totus emergit. 
4 25 Poſſidonius incipit obumbrari. 
11 35 Lacus Somniorum totus, & dimidium Poſſidonii oc- 
3 cultatur. 
13 12 Timocharis incipit emergere. 
16 5 Timocharis emergit totus; & totus Poſſidonius oc 
cultatur. 
27 54 Archimedes totus extra umbram. 
30. 49 Poſſidonius incipit emergere. 
32 58 Heraclides totus. 
34 3 Poſſidonius totus. 
40 46 Harpalus totus. 
46 21 Platonis initium: 
47 16 Platonis medium. 
48 33 Plato totus extra umbram. 
50 55 Lacus mortis totus. 
52 37] Ariſtoteles incipit emergere. | 
54 29] Ariſtoteles medius extra umbram. 
56 58] Ariſtoteles totus. 
1 48 Endymionis initium. 
3 14 Endymion totus. 
4 „ Finis Eclipſis. : 
5 Duratio Eclipſis 4 h. 39“ 280. 
Medium Eclipſis 15 h. 4, 1606. 
| Quantitas Digit. 3 Min. 20. > adBoream. 


Eclipſes of the Moon. ä 


Hæc Eclipſis Pekini ob denſe nubilatum cœlum non potuit obſer- XXIII. 
vari. Fam tamen obſervavit P. Phil. Fac. Simonelli in urbe Chamxo 1] An Fclip/; 
Provinciæ Nankinenſis, que Petino ad ortum diſtat paulo plus 4% the Mon at 


| Chamxo in 
1. e. 5 ris. 
gr. ZEquatoris. 1. e 16 vel 17 min temporis. 1 
— : l if Nankin, 
Ny Dr, | | "550 5 JOY 29- NS; 
Phaſes. 2. emp. P. M. 1730. % P. 
mf a | en | | BT Jac. Simonelli. 
— i 5 F — — 7 ö F 5 p | 7 f Ne 424. p. 
| * . | *q4 ©» . ; | | 0 | 220. 
Initium Eclipſis ibi fuit | TT 22 Oy 
Fints | | 4 8 a, 12 49 — 
Maxima obſcuratio, digitorum Sinicorum 3. 10! 
Itaque medium accidit e of 
Quod calculus pro Pekino dabat 1 8 8 
Cum differentia ſatis juſt — J 


—_— 


Eandem Eclipſim in Regia Cochinchinæ obſervavit P. Franciſcus de 2] Me ſame at 


_— 


— 


7; | Cochinchina, 
2 by P. Franciſ- 
i LY | 2 | cus de Lima. 
_ ' A io eo oe re ah e Ns 424. p. 
Phaſes. Temp. P. M. 320- 
e = on : II. 3 
Initium annotavit | 8 48 9 
8 Vf. 
Adeoque medium erat LE . 
Medium Eclipſeos Pekini ex calculo 44496 4 
Unde exurgit differentia ejus Meridiani a Pekino | ———- 
Ad Occid. 42' temporis i. e. 109. 30 Æquatoris foo 42 of 


hd 
kd . 


About two in the Morning Mr. Robie viewed the Moon with his yy IV. 


eight Foot Teleſcope, and ſhe was untouched. An Eclipſe of 
N the Moon june 
e | e | 1 ru * 88 mom” 25. 1721. 5 
BVV 85 9 5 2 Mr. Robie 
Time Correct. = Phaſes. . 1 
3 6 3 3 „ .. 
2 10 oA thin Penumbra. 
2 12 ol The Shadow is plainly entered. 
2 18 10 Palus Mareotis covered. 
2 31 40 Mons Porphyrites touched. 
2 34 20{—— covered. 
Moon 


Eclipſes of the Moon. 


" (i | 
47 10| Moon Eclipſed about ſix Digits. 
49 05 Beſvicus juſt touched. 


50 30 covered wholly. 
53 40 Byzantium touched. 

54 10 covered. 

05 40 Palus Maotis touched. 
18 30 Moon wholly covered. 


„ „ "W8 n 


U ts — — 


There nid a Light on the Weſtern Side of the Moon ki 
ſome Time. 
About 3 50, in the Morning, the Moon was wholly hid by the 
Haze and coming on of Day-Light, that nothing could be ſeen ot 
her; although * the Immerſion till now ſhe was viſidle. 


3 


„„ Southings f the Moon. 
1] Atronomical | — ———— SHA gong 5 
Dae N . H. 9 8 Ein he 
by Mr. Robie | Otob. 5th. | 1717 9 32 o P. M. 
at Harvard Sept. 24 | 1718 9 38 O there-abouts 
College inNew 25 | 10 22 32 P.M. 
England. NY 6 4 Eg 6 | p. wy 
423. P. 270. | 5 It 20 ---0 - MI. 
EY nes C 5 a5 46% FF; M. 
N 7 wo 3 >. 
23 „ +5 
: „ 11 47 33 
Jan, 17 - %%% ww - 
„„ 7 33 2 1 
5 10 21 40 P. M. 
Feb. 16 . _ 
pv 8 59 40 
| 21 19 4 : P. M 


— 


21 The Semita On Dec. 10, 1720, A 8h P. M. Mr. Robie firſt ſaw the Ligt 
luminoſa of that ſtrikes up toward the Pleiades, and on Jan. 6, following, he 
Dr. Childrey found it was increaſed, and almoſt reached to the Pleiades. And 
Oleo. Dec. Dec. 7, 1721, he obſerved the ſame; and on the 25th he hath given 


Eg. 3 this Figure of it: Y is the Part next the Horizon; V the Point 


toward the Pleiades. 


This Glade of Light is the * has Dr. Childrey mentions in his 
Britan. Bacon. under the Name of Semita luminoſa; and which I la, 


and gave a Figure of in  Philof. Tranſ. Numb. 305. 


An X 


Eclipſes of the Moon. 


An Eclipſe of the Sun Sept. 23d. 1712, 


— —_ 


n 


Phaſes. 


The Middle nearly 
The End 


About 9 Digits were eclipſed. 


The Beginning 
6 at 


tic. dl —_— 
— —— 


* 


* — 


At 8h 55! 157 the "RY was ecliphd 42 neareſt and 
then the Sun's Diameter was to the Moon! $ AS 1000 
to 07.2: 


At ꝙh 00' 15. were hid 4 2 Digits nearly, and the] 


Sun 8 Diameter was to 4 Moon' s as 1000 to 975. 


On an Eclipſe of the Sun, Nov. 27, 1722. MY 173.] 


Temp. Ver. = | Phaſes. 


XXVI. 


23 30 L'ombre a Proclus. 

30 Ariſtarque ſort de Pombre. 

17 50 Tout Copernic eſt hors de Pombre. 
33 34] Timocharis eſt ſorti de Pombre. 


» | ++ Sworn ny — 
— 
WY 


6 30|Fin de l'eclipſe. 


| 


22 - 0 Ta durce de Peclipſe. 


6 x 8 | An Eclipſe of 
mom | —— * — the Moon, 
| . lc ES | | Novemb. 1. 
33 30 Commencement. 1734. N. 8. 
46 15 L'ombre a Ariſtarque. by Mr. Ma- 
56 20|L*ambre à Galilee, raldi at Paris, 
20 30|—au bord Septentrional de la mer Caſpienne. 1 IH: 7. 


44 23 Platon eſt entierement hors de Pombre. 


Occulta- 
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XXVII. 1] On Feb. 25. 1713. Mr. Robie ſaw the Moon cover Aldebaran at a. 
1] Of Alde- bout ꝙh 18“ P. M. and the Star to emerge at 10h 20, P. M. then by 
baran, at Har- his Meridian Inſtrument deſcribed in Tranſ. N* 291. being 2 too 
vard College ſlow, ſo that 2' are to be added to the Time mentioned, 
in New Eng. , 
by Mr. Robie. 


Ne 428. 7. 2] 8h 50 6”, Die 9 Mart. 1727. emerſit Spica Virginis è limbo Lunæ 


W 5 
2) Spica Vir- obſcuro 
inis at Bo- 
ns ly 8. 3] 1728. Januar. die 2. mand, Luna occultavit Stellam c Leonis. Im- 


Evit. Man- merſio erat 26 3 5' 20% in recta per Tychonem & S. Theophilum; 
_ pA 9. Emerſio fuit 3 20 400 in recta per 8. T heophilum & Eratoſthenem. 


eee Die 22. Summo mane, Luna tranſivit py Pleiadas. 


of ſeveral fixed 
_ 3 * it O 26% inert Taygete poſt Lunam, in recta cum Bullialdo, 
OpJeErvea A 


Pekin. No & Abulfeda. 
414. þ. 370. 1h 9“ go” Celæno, a Cuſpide cornu auſtrali pauculis ſecundis di- 
| ſtans in recta ex Tychone per Clavium, mox diſparuit 
nimia fluctuatione lucidi limbi Lune abſorpta. 
Ih 18 24” immerſit Sterope in recta cum Bullialdo, & Fracaſtorio, 
* 25' 56" Maia in recta ex Tychone per Longomontanum. 


Emerſlo nullius videri poterat ob nimiam fluuationem luci Lunæ 
inter vapores. 


Dis 29 veſp. Luna obtexit Stellam + Leonis. Immerſio fuit 9h 27, 
53“ in recta cum Galileo, & Lanſbergio. Emerſio vero 10h 24. 
17“ in recta cum Macrobio & Soſigene. 3 


Mart. die 21 veſp. occultavit Luna Stellam Cancri. Immer- 
ſio fuit 8h 14“ in recta per Copernicum & e marginem 
5 Langreni. Emerſio fuit neglecta. 
Maii die 24. Summo mane 1h 51' 30% Luna abſorbuit Stellam 7 
Scorpionis proxime Byrgium. Emerſio non fuit obſervata. 
Sept. die 14 veſp. Luna occultavit Stellam y Cap ricorni. Immer- 
ſio fuit 8h 117 209 inter Seleucum & Cardanum. Emerſio 9b 37 300 
paulo infra Langrenum. 
Die 19 veſp. Luna obtexit Stellam 9 Piſcium. Lats fuit $6 
43' 45" in recta per Tychonem & Langrenum. Emerſio autem 
95 5! 15” in recta cum Tychone & Keplero. 
Od. die 28 mane Luna occultavit Regulum, ſeu Cor Leonis. Im- 
merſio fuit 1h 39“ 50 in recta per Ariſtarchum & Gaſſendum. E- 
mer dn 15” in recta Per Ariſtarchum & Cardanum. 
4] The Conti- | 
ON Nov. die 20 5Þ of 42” mane Luna obtexit ſtellam TLeonis locus 


ar Pekin, Ne immerſionis erat proxime contra Roccam. — 
310.7. 455: 24: 


a 
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Gh 21' 55 prodiens Stella ſtabat in recta cum Reinholdo & Gri- 


maldo; adeoque locus emerſionis prope Beroſum, & 
tranſitus ferme centralis. x 


1729. Mart. die 8. 11h 18 P. M. Luna obtexit ſtellam boreo- 
orientalem trapezii, quod eſt infra pedes aurige. 12h 12“ emerſit 
ſtella è regione Meſſallæ. Die 11. 7 56' 3“/ veſp. Luna obtexit 
ſtellam n Cancri. Locus immerſionis erat contra Schickardum. E- 

erſio, que fuit contra Petavium, paulo tardius notata eſt gh 2 
20/ ; accideret autem proxime 8h 597 5 
April. die 2. veſp. Conjunctio Lunæ cum Pleiadibus. 

8h 23“ 2“ Luna obtexit ſtellulam borealiorem trianguli quaſi æqui- 
lateri, quod præcedit Pleiadas: Locus immerſionis contra Phocyl- 
lidem. 9h 2' 23” abſorbuit ſtellam claram, que eſt ſupra Pleiadag 
ferme in recta linea cum Taygete & Electra: Locus immerſionis vi- 
debatur eſſe contra Cardanum. 9h 9! 25/ Luna obtexit Taygeten, 
cujus immerſio erat contra Cabæum prope cuſpidem Lunæ auſtra- 
lem. ꝙh 18“ 58” immerſa eſt præcedens Steroßpes, contra Bartolum. 
gk 25' 27“ immerſa eſt ſequens prope Caſatum. _ 
Emerſiones non poterant videri ob nimiam undulationem lucidi 
limbi Lunæ atmoſpheram ſubeuntis. 


Die 11. 8h 12' P. M. Luna obtexit ſtellam v Leonis directe con- 
tra Schickardum, ſtante Meſſalla in vertice Lunæ. Emerſit Stella 
9h 11 30/ paulo infra Langrenum, verticem Lunæ obtinente Mer- 
curio. 5 
Nov. die 7. mane tranſitus Lunæ per Pleiadas, cum borealium 
occultatione, ut ſequitur. 7 


3 


51 10 Immerſit Celæno contra Zucchium, 

53 6 Immerſit Taygete contra Crugerum. 

17 30 Immerlit clara Steropes ſupra Ricciol. | 

18 20 Immerlit Maja contra marg. occ. Schickardi, 
an - Immerſit /equens Steropen contra Roccam. 

37 10 Emerſit Celæno recta contra Petavium. 
2 20 Emerſit Taygete inter Langrenum, & mare 

8 Criſium. os 8 

6 15 30 Emerſit Maja ad bor. Wendelini, 


dub. 


Emerſio Steropes ob diluculum nequit videri. 
Eodem die veſp. 7b 300 34” ab Luna occultata fuit y Tauri paula 


infra Galileum, que rurſum emerſit 8b 33' 15” paulo ſupra Ean- 
grenum. e 


E..f-3 | | Die 


Noon feen | 
Aug. 16.N.s, diam aream maculæ (ur in Fig. 104.) non ſecus, ac ſi in latere 
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5JOcen/tations po - 


7 the Pleiades Pp. M. | Die 17 Jan. 1731. N 1 tranſi tus Lune be. 


and ſ.me other | Pleiadas ut 7 

faxed Stars — rn — — 

obſerved in VHF | NS | 
lin Ne 4 [10 9 40 Immerſit Elegra in recta per Platonem & Eudoxum. 

p. 319. 10 32 62 1 Merope in recta per Copernicum & Me, 
. ſallam. 


10 38 15 Emerſit Electra in rota per Thaletem, & Eudoxum. 
: 23 52 Immerſit præcedens lucidam Pleiadum ( triplex 
; 12 Stellula) in recta per Eratoſth. & S. Cyrillum, 
lis 26 5 8 lucida, ſeu Alcyone, in recta per Coper- 

1 8 8. & 8. peg 170 K 8 7 

| —_ merſit Merope in recta per aruntium 1eo- 
„ 3 philum. FE 4 

Immerſit lucidior ex parvis ad Aurum Atlantis, in 

2 recta per Bulliald, & Cenſorinum. 
1 5 Atlas in recta per Copernicum & Jul. 
a Cæſarem. 5 
1 | Emerſit Alcyone in recta er Marginem Orient. 
15 57 } Poſſid. "og > pa : 
1 a | $ Immerſir Pleione in recta per Copernicum & Pto- 
5 5 3 5 lomæum. 


— 
by 
* 
| Wy) 
O 


_— 


1731. Die 14 Mart. JI occultavit Stellam « in 8. Immerſio ac- 
cidit H. 8, 41' 5o” P. M. in recta per Taruntium, & Langre- 
num. Emerſit H. 9, 51“ a Firmico modice ad Auſtrum. 
Die 20 Mart. Luna occultavit Stellam x in N. Immerſio fuit 
H.-1n; 214 P. M. in recta per Merſennum, & Bullialdum. Emer- 
to H. 12, 3 e. regione Ferie! 
Die 16 April. Luna occultavit Stellam % 11 . 5 0 full 
II. 8, 4& 3o' P. M. in recta per Bullialdum & Cenforinum. E- 
merſio H. 10, 5 45" 1 in recta per Taruntium, & Menclaum. 


XXVIII. Margines REDS in 1 maculæ perfundebantur luce Solis, 
Obſervaticns & candorem conſuetum oſtendebant: fundus maculz tenebroſus ſpc- 


_ on the Spots tabatur, cum ad illum radii ſolares nondum pertingerent. Sed pro- 


Flato 4e jectio lucis minus candide, imò nonnihil rubeſcentis, pervadebat me- 


1725. by S. worginis A Soli obverſo foramen aliquod fuerit, per quod radius Scl 
Bianchini a aduntteretur. 


Rome: * Day lex innuitur c auſa, unde prædictus effectus procedere poiſet 3 
2 1. vel ſci.icet foram en in later e Marginis Soli obverſo; vel refract 0 


alle ujus 
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alicujus radii ſolaris in ſummitate marginis facta, unde interiores par- 
tes ipſius maculæ pervaderet radius. Utrumque ſane probabile, & 
utrumque pariter confirmat dart circa Lunam Atmoſphæram noſtræ 
non abſimilem; five enim foramen admittamus, per quod Solis radius 
introducatur, & hic ſane neutiquam videri poſſet in obſcuro cavo maculæ, 
niſi ab exhalationibus lucem reflectentibus fieret conſpicuus; vel ad- 
mittamus refractionem, & hæc line intermedio craſſiori dari nequit. 
Hæc obſervavit vir clariſſ hord prima poſt Solis occaſum in monte Pala- 
tino, tubo optimo F. Campani Palmorum 150 Romanorum. e 


Mr. Bradley, the Savilian Profeſſor of Aſtronomy, and myſelf, XXIX. 
have compared Mr. Hadley's Teleſcope (in which the focal Length %%% 
of the Object Metal is not quite 3 Feet and ) with the [Trgenian Yo + wing 909 5 
Teleſcope, the focal Length of whole Object Glaſs is 123 Feet : Fo he Rows © 

And we find, that the former will bear ſuch a Charge, as to make r-14 Mr. 
it magnify the Object as many Times as the latter with its due Pound, 12h 
Charge; and that it repreſents Objects as diſtinct, though not alto- . _ 
gether ſo clear and bright; which may be occaſioned partly from the Je. No 
Difference of their Apertures (that of the Hugenian being ſomewhat 38. p. 382. 
the larger) and partly from ſeveral little Spots in the concave _ 
Surface of the Object Metal, which did not admit of a good Po- 
A” F 

Notwithſtanding this Difference in the Brightneſs of the Objects, 
we were able, with this reflecting Teleſcope, to ſee whatever we 
have hitherto diſcovered by the Hugenian; particularly the Tranſits 
of Jupiter's Satellites, and their Shades, over the Disk of Jupiter; 
the black Liſt in Saturn's Ring; and the Edge of the Shade of 
Saturn caſt on his Ring, as repreſented by Fig. 4. Plate 2. of the 
torementioned Tranſat, Numb. 376. or Fig. 105. of this Abridg- Fig. 105. 
ment. 3 

We have alſo ſeen with it ſeveral Times the 5 Satellites of Sa- 

n; in viewing of which this Teleſcope had the Advantage of 

tne Hugenian, at that Time when we compared them; for it be— 

ung in Summer, and the Hugenian Teleſcope being managed with- 

out a Tube, the Twilight prevented us from ſeeing in this ſome of 

thoſe ſma]l Objects, which at the ſame Time we could diſcern with 
the reflecting Teleſcope. e 6 


Ar. Hadley gave the Society a Relation of ſome of the moſt re- 2] Te Ly 
markable Obſervations, which he had made with his Reflecting Te- n Hadley, 
d 27 : | „ 
cicope, before he preſented it to the Society. 8 
| . . 5 . A "EI 8 ea n 
In obſerving Japiter's Satellites he has ſeen diſtinctly the Shadows % Ane 
ot the firſt and third Satellites caſt upon the Body of the Planet. / te K. 8. 
in obſerving Saturn laſt Spring, at the Time when that Planet 7 378. P. 
Vas about 15 Days paſt the Oppoſition, he ſaw the Shade of the 395. 
J. | . , . — 3 
Planet caſt upon the Ring, and plainly diſcerned the Ring to be 
; bes . - 
Aut 
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diſtinguiſhed into two Parts, by a dark Line, concentric to the Cir. 
cumference of the Ring. The outer or upper Part of the Ring 
ſeemed to be narrower than the lower or inner Part, next the > 
dy, and the dark Line, which ſeparated them, was ſtronger next 
the Body, and fainter on the outer Part towards the upper Edge 
of the Ring. Within the Ring he diſcerned two Belts, one of 
which croſſed Salurn cloſe to its inner Edge, and ſeemed like the 
Shade of the Ring upon the Body of Saturn; but when he conſider. 
ed the Situation of the Sun, in reſpect to the Ring and Saturn, he 
tound that Belt could not ariſe from ſuch a Cauſe. th 
He ſays, that at Times he has ſeen with this Teleſcope three dif. 
ferent Satellites of Saturn, but could never have the Fortune to ſee 
GA oo” 5 
Aug. 1723. Mr. Hadley adds, that he has ſeveral Times ſeen the 
Shadow of the firſt, ſecond, and third Satellites of Jupiter paſs over 
the Body of that Planet, and that he has ſeen the firſt and ſecond 
appear, as a bright Spot upon the Body of Jupiler, and has been a- 
ble ro keep Sight of them there for about a Quarter of an Hour, 
from the Time of their entring on his Limb. 1 5 + 
Jupiler's Satellites have of late Years been ſo ſituated, with regard 
to the Earth and Jupiter, that he has not had ſufficient Opportunity 
of obſerving the Tranſit of the fourth Satellite, or of its Shadow. 
The dark Line on the Ring of Saturn, parallel to its Circumfe— 
rence, is chiefly viſible on the Anſe, or Extremities of the Elliptick 
Figure, in which the Ring appears; but he has ſeveral Times been 
able to trace it very near, if not quite round; particularly in May, 
1722, he could diſcern it without the Northern Limb of Saturn, in 
that Part of the Ring, that appeared beyond the Globe of the Pla- 
net. The Globe of Saturn (at leaſt towards its Limb) reflects leſs 
Light than the inner Part of the Ring, and he has ſometimes diſtin- 
gulſhed ir from the Ring by the Difference of Colour, og 
The duſky Line, which in 1720 he obſerved to accompany the 
inner Edge of the Ring croſs the Diſk, continues cloſe to the ſame, 
though the Breadth of the Ellipſe is conſiderably. encreaſed ſince that 
TM 3 ed ines . 85 


XXX. Dec. die 6. veſperi, Conjunctio Saturni cum Luna, ſed Luna non 
A Conjunction niſi poſt 7b4 è nubibus promicante, Captæ ſunt tantum ſequentes 
of Saturn with diſtantiæ Saturni a propiore limbo Lune cujus diameter 30o' 45”. 
the Moon, ob- 12 85 Me e 8 e 


gl * Hora 7 1805 Tu 1 £6" 33 8 n 
N.S. 1728. 25 Caine, 329 39 Cox cuſpided 00orum: 
No. 416. 5. 33 33 © JSantbecium. 

6 Ibor. D per N 
6 40 25 10 © CPetavium. 


1724. 
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1724. June 23d, 10 13˙ Saturn followed a Star (in Senea's Zodi- XXXI. 
ack, 455 without any diſtinguiſhing Mark) 51” and an half of Right OH vt. of þ 


Aſcenſion in Time, and declin'd from it South 40/. at mn 

June 25th, 1 10h o' Saturn followed the ſame Star, 13 of Right ad rome. 

Aſcenſion in Time, and declined from it South, 3“ or 4” only. G.Lynn, Hh 
Ne 


| 373. P. 

Hæc conſideratio formarum quas pro diverſa gravitatis ad vim 67. 
centrifugam ratione, fluida induere poſſunt, me induxit ut cogita- Xn. 
rem tales planetarum formas forſitan in cœlis reperiri, cum ad hoc 4 ©cfare 


concerning the 
celeriori tantum circa axem motu, vel minor! materiæ denſitate opus 247 750 
fit. Etenim quamvis pauci quos novimus planetz ſatis ad ſphæroidi- marmer of 


cam formam accedant, cur non aly aliarum formarum ſupra dictarum //”:z Sa- 
admitterentur vel circa alios ſoles, vel etiam circa noſtrum? Hi pla- — 1 Ring, 
netæ lentiformes, vel propter diſtantiam, a nobis nunquam conſpice- pre Diſepear: 
rentur, vel quia in plano Ecliptice verſarentur, aut in plano pa- ance ſore 
rum ad Eclipticam inclinato, cui plano illorum axis revolutionis fx Sg. y 
ellet rectus, aut fere rectus; nam in hoc ſitu è terra conſpici nequirent. A. Pet. Lewis 
Cur etiam talis formarum varietas inter fixas locum non habe- ROPES: - 
ret? Præſertim cum illas circa axem gyrari, ſolis inſtar noſtri, fir , 470 . 
admodum veriſimile. Forſitan fixe lentiformes in coelis dantur. 
Forſitan planetis admodum excentricis vel cometis cinguntur, qui 
cum in plano æquatoris fixæ non verſentur, quando ad perihelium 
accedunt, directionem axis ſtellæ turbant; & tunc quæ nobis prop- 
er ſitum non apparet, apparebat ſtella, vel quæ apparebat non 
apparet. Et fic ratio redderetur cur quedam ſtellæ per vices accendi & 
gl videntur. 
Sed ſi in quovis ſyltemate cometa aliquis caudam 8 fertur 
n viciniam alicujus potentis planetæ, quid eventurum? Materia quæ 
corpore cometæ effluit, circa planetam trahetur; & cometa novam 
materiam effundente, vel ſufficiente materiæ jam effuſæ copia, orie- 
tur fluxus circa planetam continuus: Et quamvis columnæ fluenti vel 
cylindrica, vel conica, vel quælibet alia forma primùm fucrit, vis 
tus centrifuga cum gravitatibus tum a planeta tum a materia fluent 
ortis, ſemper eam atiorem & tenuiorem reddet; & columna hec 
curvata ad aliquam è formis ſupra definitis in Probl. 29 * acceder. E- 
lic omnium naturæ PR@nomenorum Maxime fupend, Salurni annult Fas. 
% redderetur. 
Interea dum cometæ cauda talem planetæ annulum daret, corpus 
plum comèetæ forſan etiam traheretur ſi in diſtantia debita eſſet. & 
rovus planetæ ſatelles fieret. Sic forſan plures cometæ ſatellitibus 
& annulo Saturnum ditarunt: nam annulum Saturni unius cometæ 
Muvio tribuendum non videtur, cum umbram in Sanur ni diſcum pro- 
ciat dum materia tamen caudarum cometarum adeo fit rara ut trans 
Many: lucentes ſtellæ videri queant. Aznnulrs ergo Saturni ex [lurium 
wmetarum caudis conſtare videtur, & quarum materia proper attrac- 
nem Saturni denſior fatta eſt. Patet 


* Vide auctoris diſertationem in capite eg ute. 
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| Patet planetam ſatellites, nec tamen annalum acquirere poſſe 
nam non omnes cometæ caudam habent : Et ft cometa caudaà carens 
trahatur, planetz ſatellitem ſine annulo dabit. 
Summus Newton ſtatuit vapores cometarum in planetas ſpargi: 
IMO etiam hanc communicationem neceſſariam duxit, ut quidquick' i 
quoris conſumitur, reparetur. Viri illuſtriſſimi D. D Halley & 
W hiſton, cometas & cometarum caudas planetis infeſtas mutatione:, 
ut polorum variationem, diluvia, & incendia inferre poſſe credide. 
runt; ſed cometæ benigniores effectus producere poſiunt, & etiam 
planetis aliquando res miras & utiles dare. 


1725. 


XXXIII. 1725 Dec. 17th at gh o' oo” apparent Time Jupiler preceded q 4. 
An Obſervati- quarii 4, and an half of right Aſcenſion, in time, and de- 


on of Jupiter cdlined from it South, 11 45”. This Obſervation ( with 
- e Ae the reſt at Southwick) was made with a thirteen Foot Tele- 
tonſhire, "a ſcope, whoſe aperture was 2. 4 Inches, and Charge 2. 
G. Lynn, Bj Inches. 
5393. 
67. . i 
| e " "RE + 2 == 
; XXXIV. At 10 48 17 Feb. 13. 173%. Mr. Robie obſerved an Immer- 
Tr EE go? firſt Satellite of Jupiter. 


Jupiter's frſt At 10 7 30 Feb. 8th. I obſerved an Emerlion according to 


ery 2 which the difference of Longitude between 
13 | erved at Har- | h 4:4 

; . Harvard Coreg and Upminſter is 4h 450. 

4 in New Engl. e | 

4 communicated | 1 | 1713. 

il by the Rede- 7 | | 

R o_ 1 N r * ioth. 1712. Mr. Robie obſerved an F. 
1 FIR 423 5 merſion of the firſt Circumjovial. 


1715. 


At 10 35 8 M. Jan. 13th. 1713 . the firſt Circumjovia 
: | : immerged. 
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Obſervations of the Eclipſes of Jupiter's Satellites, from 1700, 70 the 
Tear 1727. By the Reverend W. Derham, M. A. Canon of Windſor, 
and F. K. §. 


| > Eclipſes Primi Satellitis, „ 
1 5 | W — — —— — Satelli. f. 
I. Sit. Tempus Tempus Per Tab. Qua- Locus 1785 0 1727 
"Dies æquale. apparens. Flamſt. & lis E- Jovis 0 402 
Nlenſis. | | e Caſſini. | elipfis. | Helioc. 5 p. 415. 
. Gn: . 
TE | Anno Domini 1700. f 
1 $9--4 2 40. 57. 10 509. Fl. | Em. | 15 | Teleſcopio 6 pedali. 
CC 84h. 553 C. B. * 10 þ Lelefcopio 16 pedali. 
| 2 — 1. 3814. 58 Fl. | | 8 
Omnes ſequentes Eclip- 
| ſes Tubo 16 pedali obſer- 
| 2 To | | vatz fuere, niſi cum aliter 
TY. C 
Anno Domini 1701. ee 
8 C13. 23. of13. 21 F. 1 
„5 2— 24. 813.26. C: Im. are & 
— mw | | * | 13. 34 C: 4 : 1 5 | 
3. oo 36 ], v8 | OE: 5 
444 as. — 54. 19] 5. 59 C.] E. X 8 Bona Obſervatio, 
„ . | : On. 
— an —ͤ—P 1 - 3 7. cs C.] E. N 9 Zona. 
— — WT 6. 25. 0 6. 28 Fl. E. TX I4 | Dubia: 
OR | Anno Domini 1702. 5 . 
1 9.49 . | ; | 
oo A Saad 00 EY 113[Option,” 
$4 371 xe. 48) +: 
4 3 
— — —— 45 21 | | | . 
348. 48 6. 30 C. E. F 12 [Optima. 


* r — 
— email LE * * Kü : 
; 
5 


„ — _———— 


— . 5. 59. ..O 6. 5 Fl. E. | * 167 Aer nebuloſus. 
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by 
3 
: . 
1 
< : 
IG 
* 
7 


I. Sat. Tempus | Tempus Per Tab. Eclip- [Locus 8 

Dies æquale. apparens. | Flamſt. & | fis Jovis. 

Menſis. | | 1 Cafhni. - —— 

„ Grid, d. | | Ls 
| ; Anno Domini 1703. * 

M oF "73-"200: yo u05-- 00 24 3 I. | & 8: | Dubla ob. Nebulas, 

— 3 — — 2 Ne #4 4 5 | J. ©. 10 Bona. | 
Sept. NE OO} 10. 8. 20 10. 4 F. | I. | 8 11 Nehuloſum Saen 
Nov. 28] +5. 37. 40 5. 44. 52 5. 44. F. F. 3G 191 Non mala. 

_ | Anno Domini 1704. 2 un 
Aug. 26 17. 7. 434 17. 9. 53 17. 8 F.] I. I 124 |Nimialux, fed non mala. 
111 36. 16 FER 4 11.37 F.] I. [I 13 Bona. 
Sept. 4 13. 29. 14 | Bia - * „ „ Loan 
OR. 6 10. 2. 40 2 is - 10. 13 F. L. II 16 | Nebuloſa, ſed non mala. 
Nov. 4 17. 39. 54 17. 54. 55 17. 48 F. = [2-185 Nebuloſum. 

Dec. 9 4 e E. I 213 [Dubia. 

——231 9. 14. 43] 9. 9. 171 9. 10 . | Bona. | 

TR | | Anno Domini 1705. [ | 

%%% oo ER ES. 
Mart. 2f= = — [ 46. 40 9. 47 F.] E. [I 29 | Bona. 
10. 9. 588 10. 7. 18 | = OS. | 
— 25 | — 7. 5210. 10 F.] E. |S o | Bona. 
„ie nn 7 8. 25 1 EE 
©, 8 .46.30-.161 16. 45, 2 mT 0 | 3 

Sept. 743 * 16. 52 F 1 S 5 Bona 
Ott. 30 050 4 * 9 4 5 19. 10 C.] I. [© 19 | Nimia lux, 1deo dubia, 
Nov. 22 | 19. 4. 50 19. 13. 59 I. „% „ 

: 2 | Dominus Gray hanc im- 

Dee. 15 | 19. 15. 0 19. 13. 20 19. 11 F.] I. Is Mi merſionem Cantuariz 
i 1 9 8 8 | | 19h. 15 ' obſervavit. 
s 2756. "IH E 
Mart. 9 | — 95 — 7. 27. of 7. 26 F.] k. |@ 29% | Emerſum inveni. 

— 30 ſg 5.7] 2 48. 25 7-48 F.] E. & 3 | Bona. 
Apr. 29 9. 59. 2] 10. 3. 5 10. 3. F. [ E. JR 33 | Nebulofm 
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| 4 I. Sat, | Tempus Tempus Per 'Tab, | Qualis | Locus 
1 Dies æquale. apparens. Flamſteed. | Eclip- Jovis. 
, Menſis. N & Caſſini. | fis. 
TH. M8. [H. M. $. | HB, Min. |: - |. Grad: | ee 


Anno Domini 1707. 
Feb. 15] _10. 17. 52 | "16. 4 43110. 3 F. k. [Q 261 
| 6.--28 F. R. N 7 Bona. 


36 3 Ventus ſortis tubum 
1 8. 46 F. . E. 5 J 2942 motitavit. 


_ 16. ee „ F. E. 1 * 34 Bons. 


— — a * 


5 
* I” di. A it. — — 


| Anno Domini 1708. | 
Jan. 311 „ "29: 35. 61 N 92 mp 233 | Immerſus fuit ante. 
© a | Anno Domini 1709.| | | 
© 9 7. 26 9. 10.47] . 18 F. 1 
wht 1 8. 26 . 11. 47 | 3. 59 C. = ; on. 8 Non mala. 
„ T 0 Fi» . 
10 3 _ 24. O | —_ 8 9. 12 . E. 12 32 mow TO. 
| I Anno Domini 1710. 
0 6. 57 10. 10. 26] 10. 5 SY m 26] | 
„ 18 — Gans 8. 46. | 8. 49 F.] E. | 2 | Immerſum vidi. 
0k 7. 22. 2 | „ bp : 1 8 es [2:65 [Non mala. 
— — — A En ANI Ang 
Anno Domini 1711. 
"La el; ' 
% %% aw ow © noe 24: 16 g 32 5 E V 4 | Bona. 
oY — 25. 00 we | = 
| Anno Domini 1713. El. | . 
27 8. 10. 281 8. 26; 5 8. . E. K 14 | Bona. 
* Ns „ EEE. 
1 ; 7. 4 18] 6. 2 30 5 1 C | E. | X 195 | Bona. 
Fa Anno Domini 1714. | |} | 5 
VVV 10. 5 F. E. F 17 1 Dobis. | | 
| | | | Navilam ideo dubia > 1 
Lj— — — [ 5. 20. 0 6. 20. F. E. T8 licet tubo 34 pedali (1 
8 | "  obſervationem fect. i 
— — — nee ene ener eo emu mga enona * eee 2 


— 


ww r w_ a — 
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Sit, Teupus 41empus Per Tab. , Qualis ] Locus 3 
Dies | &quale, | apparens. | Flamiteed Eclip- Jovis. 
Menſis. | e Calnm:- 189, --.- | 7 
= H. -M. $8.1 H. M: 8-1} H. M.|: 1 Grd | 5 85 , 
| 3 Anno Domini „ . | N is 
5 „ 5. 10% 16 | 1 | 
© I — 26. 18 — 11. 390 6. 14 F. | | 
| — 26. 48 12 88. 14 . * ons. 
” „„ 8. 7. Vi. = | N 
— — 814 — 21. 51 „ßß:; 9 EE „ 3 
1 © Ms GS 5 Ee wy 8. 8 8. 12 E. E WI Bona. 
| Anno Domini 1725. | wy 
| VE, 00s... Sequentes Obſervatio- 
Per Tabul. | | Ines Teleſcopio 124 pe. 
| | D. Bradley, & dali optimo factæ fuer, 
"Oy. , e ; * 9 5 9. 6. B. ä 1 Windeſoriæ, dubia. 
= Anno Domini 1726. | 
7. 40. 19] 7. 29. 49 ra . 
Januar. 5 — 41. © — 30. 5 7. 1 B. E X 25 | Bona, Upminſtri. 
41. 30 — 31. 4 | 1 | | 4k | 
| 14. 50. 17 1 40. -284-, ' HH 1-6. 
Aug. 5 1 — 51. 7 7 +44 18 14. 47 B. 5 . a, 2 2 2 Bona. 
W . 
Sept. 15 YT 37 — 54. 30 7. 53 B. 5 Y 19 | Bona. 
„ % . 24 ieee 
cob. 8] — — — 5 1 . „ „ [IC Obſervatio incerta 
| Otto 10. 25. O10. 7 B E. 7 8.13 propter ſovis vicini- 
74% / / 4-213 1 mom. 
e * | 7. 5 B.] E. |Y 25 |Windeforiz, dubis. 
. 12. 57] 7. 7. 0 ns 6. Ie. 3 
mw Oo 2 oy 2 | : h of 7. 9 B. 1 Y 28 | Upminſtri, bona. 


Obſervationes Eclipſium Secundi Satellitis Jovis. 


| 3 RFA — —— — — 8 
g II. Sat. e Domini 1700. | FTF ͤ K 
I : | anno 08 3 — 2 - L 1 | ones Teleſcop. 16 
| hr 5 1 . beat facts fuer 
8 Oct. 27j— — — | 8.24 of 8. 23 | E. z 65 | J Dubia propter 458. 
| 7 a 1 Miniſter obſervavit 


a 5 D. Flamſteedii 


- 1 5 
circa 8. 160 p. m. 


as. of 


II. Sat. 
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II. Sat. Tempus Tempus Per Tab. J Qualis | Locus ER 
VM Dies quale. | apparens. Flamiteed, | Eclip- | Jovis 
: Menſis. | | ſts. Helioc. : 
FF Yb lr MT TR) : 
5 a Anno Domini 1701. 13 ; 
jun. 29} = = | 10. 50. © 10. 52 | I. *% 28; | Dubia ob vapores. 
Tal. 31 "_ | 13 * Z 10. 33 | 1 18 1 Nubiloſum. 
08 21— — —- | — fi N „ E. X 82 Bona. 
SE [„ — 41. © Ct De 
J We; 10 3 1 
— — 28 . c. 1 X 9 | Bona. 
e MY 11 
3 . : 34 * * 114 Bona. 
Anno Domini 1702. A | 
. 9. 46. e =O | 17 | | 1. 5 | [mmerſum invent, 
16 & 3E© bo b | 
12 a 4 = 29 J. 3 Bona, 
. { | 
— 6. 22 7. 38 E. IF 11; Bona. 
| 9. 40.3 e 8 
| | — 41. of io. 84-1. i Bona, 
TE — 42. 13 | | | | 3 2 . 
Anno Domini 1703 I 
9. 50. of 1. i1 | I. | 3 9% | Immerſum inveni. 
10.4: 01. 18: id I. & „„ immerivs-ante. 
3 38. + 9. 64+: | t3 205 | Bona. 5 
Anno Domini 1704. 
„% PIR 2 IT OT On 
a 115 1 17. 32 I. IL 16 Bona. 
9. 2. 19 9. 32 I. '0 10 | Haud mala. 
—— —— — * — ——————— Ea nA 
= II. Sat; 
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II. Sat. * Tempus Tempus Calculatio | Qualis | Locus EE 
Dies | æquale apparens. Flamſteed.] Eclip- Jovis | 
Menſis. | 8 | ſis. Helioc. 
5 7 H. M. 8. H. N TTY M1 Tut - 8 
| Anno Domini 1705. | 1 TA 
Jan. 124 — —_—— 7. 47. o | WM: ye E. II 243 | Emerſit ante. 
„e e e e n eee 
'Fed. l 7- . 7. 32. 0 8. 1] E. I 271 Vaporoſus aer: dub. 
„/ ͤͤ ' > [LE 1S © i ann pm 
„/ / 10: 59]. K, 33 ] Vaporoſus Horiz. ab, 
Sept. 1 St 4 wp "* = 4 ; 16. 48 * |S 10; Bona, 
Oct. 31: 12 * 28 3 wy. Ty = „ 3 |S 19 | Bona 
e TH ie}. # Tb 53. Jos 
: 1 Auno Domini 1706. = | 7 
: Apr | ” i 1 ©. 58. 30 5 9. 31 | vt 4 Fuerat emerſus | 
15 - Anno Domini 170). „ 
Mar. 12 N 59. of 8. 18 | E. [A 283 Emerſit ante. 
— 204 _ 10-28. 14 } 10. 23--94]. 11: 5 E. [ 29 | Dubia. | 
Apr. 14] 7. 33. 17 7. 35. 39] 8. 9] E. t oz | Dub. propt nim. !acem. 
bedded} £22 BREE" } hen en DlraNel P67 oo lRON 
= : | | 5 "Anno Domini 1710. | . | : 
Mar. 41l— — — 17. 0 l 3 I. TW 213 | Nubilum, & incerta. 
T L 6 | Anno Domini 1711, | | „ 
Jul. 15} — — — | | 16. . E. IV 14 Nebuloſum & dub. 
nn 1 ö egg Son 1712. 1 = ; 8 
I. 6]|T7-5-30 * Rs £ 
oa. wn] — — 2 E Hl a = 10 [Bona 
e Anno Domini 1714. J | MY es 
Nov. 112 — — * 34 7 6. $> 1 E. Y 18 Incerta ob nubes. 
Dec. 3. — = — 1 14. £ 6. 34 4 B.-L 211 Bona. 


| | | 
Dec. * — — = 


Anno Domini 1716 16. 
4+ SE” 


— — 


0 
** —— — wo g 


— 


E. | I 2 273 1 ante fuit. 


—— 


2 


* "e- 
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II. Sat. Tempus Tempus Calculatio Quai Locus 
Dies æqua le. apparens. Flamſt. & | Eclip- Jovis 
Menſis. | Molen ſis Helioc. 
IEE Grad. | i 
— | 82 Domini 1717. 1 
Jon = — — . 46. E. — inveni. 
_ | 5 I Anno Domini 2 55 
„C any 95 16. 23 . 5 Bona obſervatio Tele- 
oft. 30 — — — — 17. 0 8. 46 M. E. f X 19 ſcopio 122 2 pedali opt. 
8 a — 17. 1 . 3 | « 
Se | Anne Domini 1720. | -- | 
- = 52. 25 g. 54. 52 hs Ty = 5 . | 
Aug 14 1 53. 55 | — 56. 22 8. 58 M. 1 J. 5 VF "7 Bona. 
Oct. 17 |= — . 45 * 5. 53 M. E. F 215 Dubia, 
Nov. 25 81 hy 2 28. 4 TO ws | 5 1 | Windeforx, | 


Offratine elfen um Tertii 22 5285 


1 | 1 is 20-27 
eb. 28 — 26. © 
1 | | 6 26. 42 


X 6X | Bona, 


"It dat. Anno Domini 1700. =; 8 
— — — — — — — 
Anno Domini che el 7 . 
11 — — „F O. „ Dubia. 


8 
1 „19% wn — 


a Anno Domini 1702.] | 
26 |= — — | "10. 51. 13 0. 33 . T4 | Dubia. 
2 Inter 4. 55: is . LIE | Nubes interrumpebant. 
EE 1¹². 5 0 5 5 2 SS | 15 5 


| Med. and — 


TIL. Sat. 


72 
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III. Sat. Tempus Tempus | Calculatio Qualis : Locus I 
Dies æquale. apparens. Flamitee= | Eclip- | Jovis 
Xlenſis. | dil. ſis. Helioe. | 
I d TR 


Anno Domini 1703. 1 — 9 5 5 
Jul. 12.— — — „„ 48" 1 3 6 | Fuit Immerſus. 
(13. 43. 20 0 | 3 Optima obſervatig 
Au 244 — — 9 — 44. 20 * . I. 7 I Immerſionis: at ſom. 
8• 9 16 „„ >| ro no invadente, nim 
. "C-10. 9, 36+. 18+. 40 . | | ſero Emerfionem vid! 
Sept. 22 |— — — 8. 9. 53 0 „„ 
e | . Immerſio accurn 
— — 20 | — — — 92 68. 1. | 8 1 vila, ted Emerſio Ay 
L 12, 8. 17 11+ 52 E. 1 9 Meines 
# ales VF * em Jovis. 
VVV ns 
Ot: C16 —"47- 0 ͤ | 8 14 | Bona. 
Pf bens a Ro 3 


W» 


In Obſervationibus Aug. 24. Sep. 22, 29, & Oct. 6. notandum eſt, Latitudinem tertii Satellit. 
majorem fuiſſe quam FLamsTEEDIVs, aut Cass ixus conjectarunt. Nam iſte Satelles uſq; ad 


extremum Poli Jovis marginem evagatus eſt, & (antequam in ejus umbram prorſus immerſus cf. 


diu in ejus penumbri latuit: & in eadem umbra non ultra duas horas permanſiſſe autumo, quan. 
vis poſt Obſervationes Aug. 24. & Sept. 29, moram diuturniorem fuiſſe videatur. Sed ir 


priore obſervatione, veram non vidi Emerſionem: & in poſteriore (cum & O Y. fuerit) Emerſi 
Jovis limbo tam propinqua fuit, ut difficile fuerit eam cum Teleſcopio 16 pedali verè obſervare. 


— 


„7 [ Domini 1904-1 - 5 5 5 
Sep. 14 Inter 13 3 16. 32 | E. [I 147 | Nubilum cœlum. 
| 1 ; „ 5 
Oc. 20 10. 14. 34 . 5 30. = „ Il 17 Bona. | 
Nov. 3 18. 12. 16 | 18. 27. 17 | „ I. II 184 Bona, licet aer nebulo!. 
= [Anno Domini 1705. | 
— | — — | 
Jan 14 — 9. 4 1 56 | ne | = 5 I 244 Bona. 
| — — — 9. 58. 7 Os 
Feb. 1 10. 9. 32 — 38. 44 = — * 1 I 282 | Bona. 
; 1 18. 0 . E. 15 
Oc. 6] Unter „„ 
Nov. 2 ee : 7 _ 4 „ 1 S 21 F Incerta per Nebu: 
. 1555 TAE. | Ss Das . denſas. 


5 , N 
* at. Ears 5 
r 25 DT 
tr 2p r e 


- 
£ 2 th 
2 — . my Is = RES; 3 
* es < 0 IS. 2 5 ** 2 . r 5 
4 r 25 = DAY Le VE 2 
5 e 8 „ ? 8 Sa ö a. * 
3 PPP . 3 
r N 5 
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 Belpf of Jupiter Satellites 
II Ser Tal 1 Tempus Calculatio | Qualis | Locus 
Dies æquale. apparens, | Flamſtee- | Eclip- Jovis 
Menſis. E ſis. Helioc. 
e , . 1. Ges. | 
| Anno Domini 1706. ä 
Mar. 13 — | = 1 „ . N oO Bona. 
_=—-220|= — —- -  9- ++ ©. 9-3 -ÞJ--: I. [A og Dubia ob M vicinitatem 
Nor. 4] — — = | 15. 3. 2 16. 5o I. IA oi Non mala 
N Anno Domini „ 
Maii 17 |= — — | 8. 17. o|— — — E. M 334 Emerſum inveni. 
Nov. 26 | 18. 41. 37 | 28. 49. 1518. 41 . np 185 | | 
19. 19. 3 19. 24. 1 
Dec. 3 2122 6 20. 46 Sigh 25. 919. 25 I. JN 19 | Bona. 
95 Anno Domini 1709. ; 
don 42 : 5 8 wm "7 $9. 1. 2 214 
Bi I ͤAnno Domini . : 
JU: to 7 9. 46. 0 | . . Dubia 
1 Anno Domini 1712. 5 
55 l . I Daobia ob nimiam lucem. 
| — 29. O : En : | h 
3% 6 29 - * 71 Bona. 
| — 52. of io. 5 E. 
7 52. 30 5 
| 20. | 
. LS AW. 45. + [#243 [ons 
| 8 Domini I71 3. 8 | 3 
Dee. 36 6. 38. 30 [ 6. 32. of 6. 46 E. X t Ventus dubiam reddidit. 
Anno Domini 1714. | | GE 
26. 56 * 36 9 E | 55 
28. 56 — 38. 9 30 3 132 | Bona, Tubo 34 pedali. 
22, of 7. 4. of 3 5 
23. O Wn 25. O : 7 38 E. | Y 17 | Bona, Tubo 16 pedali. 
25. 0 — 27. 0 6 3 5 | 
I Anno Domini 1716. | 1 1280 
| : 3 1 Hic Satelles magnam 
— |——- {9.437 1 habet Latitudinem, & 
| X | : | Jni fallor, nullam paſſa 
4 | Ml | eſt Eclipſin hic note. 
H h 
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III. Sat. J Tempus Tempos Calculatio Qualis Locks 
Dies æquale. apparens. Flamſtee- Echp- | Jovis 
Menſis. 155 dii. ſis. Helioc. 
3 IH. H 8. H M. S. | H, M. | e 
Anno Domini 1717. 1 
= | 31% $- 62. 23 "3; x I. "> 5 Bona. 
Jan. 17 |— — wn - To wh > i. 7 + + poten 8 Th 
| TC 8. 48. God | = — 5 [Mala 5 
| | | C 6. 41. 6. 30. 701 5 _ 5 1 Bona, Teleſeo I 
| Jan. 5 2— 42. 5 — 32. Oh} — 9 | E. x *54 pedali. 2 . 
7. 13. 29 . 5 5 
Ohle unte T1411 auen Satellitis. 
| e N Anno Domini 1704, I = 
| Jun 11 — — — 2% 20. HB 35 { 1. wm 27 Immerſum inveni. 
N Sep. 31 — — — 13. 80. . „ 44 | Idem per nebulas. 
| „„ N Anno Domin! 1704. oY 3 _ 
| 2 Sep. 30 — — — | 9. 21. 9. " . 152 Nebuloſum, ideo dubia. 


| 5 ; 0 Dubia ob proxinita- 
Dec. 6 — — — | 9: 92. 44 ka — — 1 | . | 1 21% | tem Tovis, & PaTr- 


1 | RE | | | vitatem Sitel. | 
1 | . * Anno Domini 1795. : 1 
11 . 38 © 1 


| 8. 24 8 8. 23 445-37 a9 mala. + 


_ ——— Mc * 


Anne 8 1 70. 


JJC. outzf;!;ꝛ $6.4 . 

Sep- 20 = — 16. 24. 016. 17 [I. IN rg | Immerfum inverj. 
| e Anno Domini 1712, | . 
N | 5 . | 
| Aug. 20| Inter. | 2— 39. © 10. 1 I. 8 

| [N 7: 43: O] | | | 
Sept. 6 1 44. 0 9. 20 | 2 oc 7 Bona. 
Lo Ee al 4 5 


— — © Remari: 


Eelipſas of Jupiter's Satellites 


| Remarks on the foregoing TABLES. 


As exact 1 ables to calculate the Eclipfes of the Cireunjoviat 


would be of very great Service to find the Longitude of Places; ſo l 


have ſome Hopes that theſe Obſervations of ſome of Them. in more 


Revolutions than one of Jupiter in his Ord, may be of Ule to cor- 
rect, or make ſuch Tables. 

The greateſt Chaſms in them were cauſed by ſome danger ous Fits 
of Sickneſs, which ſo impaired me, that I have not dared, ever ſince, 
to venture upon Obſervations at unſeaſonable Hours of the Night. 

As to my Manner of obſerving, it was for the moſt Part with a 
16 Foot T eleſcope, and afterwards with an excellent one nor inferior 
to it, of 124 Feet, that, at Jupiter s Light, bears an Aperture of 24 
Inches, and a Charge of about 2 Inches. 


And as to the Time; I made uſe of an excellent and well- adjuſted 
Clock, corrected at Noon, by the Meridional Tranſits of the Sun, 


obſerved with the Inſtrument deſcribed in the Philo. T ranſact. No 
291, Which ſhews the Noon: time to one or two Seconds. This Way 
ſome of my ſkilful Friends ſuſpected to be fallacious, and not com- 
parable to taking the Time by Altitudes of the Sun, or fix'd Stars. 
For a Trial therefore, we obſerved ſome Eclipſes that were agreed 
on; which when compared, we found fo nicely to agree, as to ſhew 
to a Second of Time, or yery nearly ſo, the Difference of the 
Meridian of the Obſervatory, and that of Upminſter. 
I) he greateſt Part of the Eclipſes, that were the moſt accurately 
made, may eaſily be diſtinguiſhed by the two, or more Numbers of 
the Time of Obſervation: The firſt of which ſhews the Moment of 
the Beginning of the Eclipſe 3 the following, the Times when far- 


ther advanced: As in an Emęrſion, the firſt Number ſhews the Time, 


when the Satellite appears like a ſmall obſcure Spot; the following 
Numbers, when brighter, or quite emerged out of Jupiter's Shadow 3 
and ſo contrariwiſe in an Immerſion. 

For greater Certainty and Satisfaction, I have noted which Obſer- 


vations were good, which doubtful, or bad: Even the latter of which 


may be of Uſe in ſome Caſes, where better are wantin 


The calculated Times of the Ecli pſes have inſerted, e 1 kad: 


them from others, or could calcuiate them my ſelf, as being of 
good Uſe to amend the Tables of Mr. Flamfteed, Caſſini, or others, 


taken Notice of in the Column on 1 And for the ſame Rea- 


lon I thought good to add the Place o Fupiter alſo. 


And laſtly, I mention the Length and Power of the Teleſcope I 


uſed; becauſe Obſervations may differ ſeveral Seconds, by the diffe- 
rent Length and Goodneſs of the Teleſcope uſed ; a long and good 
T eleſcope ſhewing the Satellite, when the Shadow of Jupiter doth 


but a touch it: Whereas a ſhort, or bad one, doth not ſhew it, 
2 until 
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3] Eclipſer of 
Jupiter's Sa- 
 rellites, from 
1721 7 1729. 
by Sign. Bi- 
anchini and 
others. Ne 


407: P. 38. 


Eclipſes of Jupiter's Satellites. 


until one Half, or more, cf the Satellite is enlightened. Which 
Difference is moſt remarkable in the Eclipſes of the two outer. 
moſt Satellites, in their greateſt Latitudes; at which Times they go 


into, and come out of Fufiter's Shadow, in an obli 


que and longer, 


not a direct and ſhorter Path: An Inſtance of which may be ſecn in 


the Obſervations of the Eclipſes of th 


* 


ct Auguſt and September, 1703. 


—— — eo. 


e Third Satellite in the Months 


Lays of tix | Timeo Ooie | Sates. 
clip. 


| 
lace Where 


lonth. vation. obſerved. 
Anno Dom. 1721. = 
| H. I . 
Apr. in [ts 1 | At Rome. 
Jun. 21 8 46 o [|@m.1 Rome 
1 Anno Dom. 1722. 
Jun. 9 I 3'20..0 [E. 1 Rome: | 
—— — 18] 9 36 30 [E. 1] At A4/bano. 
Jul. 11] 9 49 10 [E. 1| Rome. 
— 27 8 7 30 [E. 1| Rome. 
Aug. 19] 8 26 20 IE. 11 Rome. 
Anno Dom. 1723.| 
Mar. 26 17 14 50 ; 4 I Rome. 
Apr. 11] 15 31 45 [I. 1| Rene. 
May 3 315 48 v1 [ I Rome. | 
— — — [e215 43 08“ 1 At Ingol had 
„ N by F. Gram 
Ty Coon 1 matici. 
— — 27] 18 56 o [I. 1[ Rome. 
Jun 5 12 16 30 [I. 1 Rene. 
— — 12 14 11 39 [I. 1 Rome. 
| 1 9 11 40 N Rome. 
Jul. 23 1 7 46 57 E. 1 Lisbon, by 
8 185 e F. Carbone. 
e 11 7 20 [E. II Rome. 
Aug. 8 7 32 o [E. 1 At Orricoli 
J lin Vid Ha- 
| 5 Ininid. 
— — f 935 ©: E. 1A in 
| 5 | | | Omiria. | 
3 9 50 45 Urbino. 
Sep. 7 3 8 21 48 E. 1 Lishon. 
— — 23 8 17 54 [E. 1] At Muceria 
NV „ lin Onbria. 
Oct. 16] 8 36 10 [E. IIAt J/baw 
7 | in the Via 
Appia. 


wAyS Ol Lhe 


Jatel.“ 


Place where 


Tune oi Obler 
Month. | vation. [| Eclip. obſerved. 
Ee: Anno Dom. 1724. - 
. 
Jun. 894 3 282 [Carbine at 7 
3 5. £ 15 56 27 Lisbon. I. 1 
ee IF. 
ein 551" Pain 
| | Es. 
Aug. 10] 10 45 20 E. 1 Rowe bo 
| 8 5 3 Oubtul. 
— — 15 12 76 45 3 . 6 
— — 2 9 $5. Es | ome, 
Sep. 11 7 30 53 "1 I | Rome. 
— — 18 9 23 16 *. 1] Rome. 
— — 25 ” 25 55 E. I Rome. 
| | 9 $9 21 E Lisbon. 
Oct. 11 953 8 H f "agg 
Le} ; "< J3- 9-43 rom the 
_ 911 3 IILinb of I. 
* 9 30 1. 3 into Y Sba- 
1 | Idow. Albans: 
—_ — 7 16 6 1 © dev. 
Nov. 12 5 33 10 [E. 1 Rome. 
— — 1 3 [E. 1 Rome. 
Po. er 4 6 7 : I. 1 At Pelin in 
| 3 China, by 
F. Kogler 
I the J uit. 
Dec. c 6 42 25 IE. 11 Rome. 
I Anno Dom. 1725. 
Jun. 19] 15 17 10 IL 1 Rome. 
July 5 13 32 20 [I. 1 Abano. 
—— 7 14 55 30 [I. 1 | Pekin. 
—— 10 1 
| | * r. Molyneua 
| f near London 
15-45 DES 338-30 30 Rome. 
* 112 12 26 I. 1 Lisbon. 
| 1 


Days 
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"ny 1 | ſcope of Cæmpani's grinding, of 23 
The Obſervations of Sig. Biaxchini were made with a Teleſcop | 
1 D, © er thoſe of e by another of the ſame Make, Length and Goodnels. The 
3. ROMA. aims; ene J. They were all communicated by Sir Thomas 
Obſervations at Pari were made by Monſ. Maraldi. ey we ac lf Airy 
Derebam at Florence, put in this View by the Reverend Dr. Uerehars, who N es nere 1 4 | 
in the Obſervations of Me. 30. 1724. that it was an Emerſon, not an Immerſion, 


1723. 


— . 18 1 here| Days of the | Time of Obſer- | Satel. | Place where 
f the | Time of Obſer | Sate!, | Place w . 
or dy vation. Relip. obſerved. Month. vation. = O er red. 
28 n Anno Dom. 1728 
| Rome. a 
| O n | 
Nov. 15 . 4 85 E. 1 Lisbon. Jan. 1513 13 46 2 l 1 
— 14 6 15 15 E. 1 | Rome. Ev. : 363. -< 46 50 E. 1 3 
Dee. 17 6 20 3z0 E. Mar. 26 8 32 7 . | l 
[Anno Dom. 1726. | Poona dene _ 
85 — f , I“ Obtervations made at the Obſervatory of Bo- XXXIII. 
1 13 28 46 | f N e 1 ; bone, by Signor Euftachin;-Manfre li. | 3 1 
Jul. 177 1 1 * 2 * 00G Loa. 1720. 1 
[1140.0 St. Quirico = ions. 47 Bologne, 4 
Au ny 5 83 in Tuſcany. Aug. 16 15 29 He 3 3 Euſt. a 
8 11 41 20 ,, BS | Bo E. i |Dubjous. fredi. No 
rf , ̃ TR. 4s, 
| ＋ cany. Dec 4] 11 27 45 [E. 1|Dubious. 
1 . 1 Tuſcany 4 I. z Dubious. 
2 1330 ,, TN. 
15 28 29 0 1 6 9 9 28 E. 1] begin. to 
— 16 8 14 8 46 (I. Len. 5 n — e. 
8 ( 15 29 0 Bolog ne. . e 
1 54 24) N Ar k. 2 Uluſt begun 
| | 11 54 26 | Mar. 7 Bu _ 6 18 54 Too. BY 5 
Aug. 25411 50 7 Foe * 5 Anno Donn. 17 ˙ | 
111 * N 2 | | 
| 15 * 57 | 5 Lisbon. Jan. 2 9 45 27 | [. 85 Dubloas. 
| 2 | | . 2 $ | I1 8 E. | : 
8 41 © | St. Qirico. 53 38 
6 8 20 >'I. II Ingolftad. _ 7 51 54 JE. 1 
Sept. 2 7 7 _ | ES | „ | TS -| 8 54 12 E. 2 | 
O08. 3 5 I. 27 5 | | Feb. 7 : 5 5 AE Dubious. 
Nov. 20 : 7 06 97 1 Le. 3 , 8 37 59 3 _ Al. thick, 
1 27 9 39 25 E. II Rome. Aug. 21 13 34 39 [. 1 | 
6 0.167} fas 148 ef: nn 17 16.2] 
| : 8 E. 1| Bolog ne. | 10 48 5 8 
— E d 4 . 
Anno Dom. 1727. 3 fa 29 42 5 ; 
Mar. 8 yy 42 50 E. 1 Rome. 3 = . 1 5 I. 3 Dubious. 
0 C15 18 27 [I. 1 Rome. * | ics [I. 2] Dubious. 
5 = Nov. . K | . 
m4 1 x n ri | . 1 — 
Ve. I4 27 12 1 5. . | | 
| 1 1 9-0 1 a 12 = + Be Anno Dom. 1728. 
Sept. 6 11 55 115 II. 1/ogne. — "es 
os | 51 4. 43 Paris. SS 171 8 41 8 f 3 
ON. - 15] io 41 30 [I. 1] 4am. geb. 16 - 9 43 11 JE: 117 
8 5 6 ß 54 I. 70 5 6 40 45 [l [P | Dubious: 
3 | 1. 114. 1. . 8 80 40 I'E 
m— + 12 33 23 G iy | — _ — 
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5) Erlipfes of 
the fir Sa- 
tellite, at 4 | 
Lisbon, by F. 
Carbone. 
Ne 385 
[ 85. 


Pp 


N. K. 


6] 4. Rome, 
Albano, e. 


by Sig. Bian- 


chini. N 
396. p. 176. 


Fig. 106. 


Fig. 107. 


Eclipſes of Jupiter, Satellites. 
L | 


1723. 
Emerſiones. 


55 23. Julii 
Die 7 Septemb. 


1724. 
Immer ſiones. 


Die 8 Jun. Mane 
Die 15 


\ 
1 


R | 
2 I. ; 
The 20 9 51 
Te" | 
47 0 Emerſiones. 
TT >. 
ah Die 2 Sept. 1 
Die 9 334 20 
| Die 25 q 59-21 
Die 4 Octob. 8 20-44 
1 De 18 [0 22. 3c 
03 28 Die 3 Novemb. +" 42 1c 
56 27 Eg 


Præc. Obſer. habit ſunt Ea Tum, Rom. 30. "oy l 


, * 


— — — — —— 


. 1724. 5 
In Cafiro Viſcardi, ſupra Vulſinium in eo- 
dem fere Meridiano cum Vulſiniis ( vulgo | 


| Bolſena) Satelles ſecundus B ex umbra Jovis 


emerſerat, & ita configuratus viſebatur cum 


T. 72 
Med. Nof.. 
H: MS. 
2 48 3013 Jun. 
3 E 30 
2 20 
3 27 10 
24 Jun. 
39 ©| 
40 20 
1 42 60 
Kal. Jul. 
3 24 29 


libus. Fig. 


ceteris. Fig. 106. 
Satelles tertius C ſubit limbum Jovi c 


directo faſciæ mediæ. 


Satellitis intimi A incipit lumen imminui. 

Totalis ejuſdem immerſio, reliquis Satel- 
litibus B, D, & faſciis perſpicue apparentibus. 

Romæ, obſervata eſt tum-immerkie ſecundi 
Satellitis, rum primi, ita configuratis Jovia- 

107. 

Satellitis ſecundi B incipit lumen debilitari. 

Omnimoda ejuſdem immerſio. 

Etiam Satellitis primi A lumen imminui 
"= incipit. 

Lux — FO omninò diſparet, cæterorum 
lumine, & faſciarum  adſpectu nitidiffime 
perſeverante. 

Illuceſcente Aurora, Rome La to- 
talis intimi Satellitis Jovis clariſſimè ſpectata 
eſt; z cum ante minuta ſecunda horaria 55" 
circiter, lumen ejuſdem cœperit debilitar!, 
cæteris Satellitibus & faſciis perſpicuè appa- 
rentibus, cœlo clariſſimo. 

18 Aug 
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118 Aug. 


Rome, intimus Jovis Satelles ex umbra 
cœpit emergere, & pleniſſimè lucebat in A, 
inter limbum Jovis, & ſecundum Satellitem 
B, qui a limbo Jovis diſtabat ſemidia metro 
circiter Jovialis diſci, Satelles A emerſit 
ab umbra inter duas faſcias corporis Jovialis 


inferiores, ſitu everſo in Teleſcopio. 


23 Sept. 


11 07, 


Obſervatio fuit clariſſima & diligentilima, 


celo clariſſi mo. 
Rome, intimi me Satellitis initium E- 


merſionis. 

Totalis recuperatio luminis. 

Albani, ejuſdem intimi Satellitis initium 
Emerſionis. 


— 


7] Ecli pſe of 
up. Satel]. 


| e Verum 
17 M. BY L724 
5 9 op. m. Nov. 5. Satelles 3% immerſus eſt in A ambran. 
6 44 oVelp. 20. Satelles 25 prodiit ex umbra I. 
„ 14 oVelp. 30. Sat. 1%: ex Y umbram emerſit. 
6 19 O Veſp. Dec. 23. Emerſio Satell. 1. ex umbra u. 
5 1726. 
„ Jun. 23. Satelles 3. ſubiit Jovis 1 
2 68 a0 July 9. Sat. 1* in 1 Umbr. 
11 7 0 Aug: 9. Imm: Satell. 1. in 1 Umbr. 
„ 31. © Satcll. 1 & 208. X in & proxima penè in 
unum coaleſcebant. Non potuit diſcerni 
quiſnam prior Jovis umbr. ſubingreſſus (it, 
6 51 30 Veſp. Sept. 19. Emerf. Sat. 1. ex Y Umbra. 
10 45 Veſp Oct. 2. Emerf. Sat. 1 ex Y Umbra. 
12 42 Mane 10. Idem Satell. x emerlit, 
= 8 Veſp 11. Ejuſdem Emerlio. 
6 46 Veſp. 15. Satell. zus prodiit a tergo Jovis. 
35 Dein diſpar. it in Umbr. Y. 
10 20 N ex dem Umbra eme rſit, 
9. 9 Veſp 19. Satellitis 1. Emerlio. 
98 Veſp 20. Satel. 2%» emmerſit ex 1 Umbra. 
LL... Yelp. 23. Emerſ. 1. Sat ex V. Umbra. 
45 30 Veſp , Fer. Sata. * Umbra u. 
17 27 40 Yelp Nov. 3. Emerſ. 1 Satellicis. : 
15.42. 30 Veſp 19. Ejuſdem Sat. Ferrero; 5 
e 26 30 Veſp.I 20. Sat. 30. cepit . c Lahr. 


at Pekin 71 


Fig. 108, 


I724, and 
N®-405: p. 
553. 


24.0 Eclipſes of Jupiter's Satellites. | 


1724. 

8] Eclipſe: of Novemb. 8th, 7* 37 7 the firſt Satellite of Jupiter began to 
Sat. Jupit, in emerge: The ſame Day at 6h 24 20”, The third Satellite began 
1724 1725» to immerge. 


L208 A | 1725 
Southwick in . | HOST II Th | 2 T 
833 July 31ſt, 10h 43“ 20”, The third Satellite immerged, that i; 


tonſhire, by I quite loſt Sight of it, at a little above a Semidiameter from Ju- 

G Lynn, piter, but it began ſenſibly to abate of its Light above three Minutes 

Ne 393. be fore. ; Sx 

| Auguſt gth, 11h 51' 20”. I loſt Sight of the ſecond Satellite; but 
it began ſenſibly to abate of its Light, about two Minutes before. 

Auguſt 18th, gh 25' 50. The firſt Satellite immerged very 
near Jupiter's Body, 5 1 

The ſame Night, both my ſelf and Son plainly ſaw the Shadow 

of the third Satellite paſs over Jupiter's Body, like a ſmall black 
Patch, tracing along the Middle of his bright Belt, above the moſt 
Southern Black one, and was in his Axis, as near as I could gucls 
by the Eye, at 10h 25, or 300. „%% «Ä ©- nd 

MN. B. We could ſee it for about the middle Half of its Track, 
but not near Jupiter's Edges. . | 

O#0b. 11th, 6h 31' 45”. The third Satellite began to emerge, and 

was full three Minutes and a half, before it was at its greateſt Luſtre, 
which I could then well judge of, by comparing it with the firſt Sa- 

tellite, which was juſt a little above it, but nearer Jupiter. It came 
out of the Shadow, about half a Diameter from Fupiters Edge. 
Decemb. 26th, gh 51 129. The ſecond Satellite began to e- 
merge. _— „ 


p. 66 


3 N „ 

il | Fanu. 5th, 6h 287 go”. The third Satellite began to emerge. 
=: Sn Theſe Obſervations were made with a thirteen Foot Teleſcope 
] | ____ whoſe Aperture was 2.4 Inches, and charged 2.5 Inches, all by ap- 
| parent Time. 1 0 1 5 


— ——— 


— 


1 91 Eclipfs of | Temp. Ver 


the firſt Sa- 

tellite of „ 88 | 1725. 5 | 8 
1 F. [12 12 26 Jul. 28 Immergi viſus eſt intimus Satelles, in um- 
e , bram Jovis veram. © 


Lisbon. Ne [12 11 35| C⸗aæœperat vero debilitari lumen. 
394.7. 90 [15 © 10|Sep. 12 Emerſit ab umbra vera Jovis, cœlo ſatis 
e 6 5 ſereno; verùm ob Jovis cum Sole oppoliti- 
5 8 onem, quæ ſeptem ante diebus contigerat, 
= 7 5 adeò Planetz diſco proximus erat Satelles, 
| ut ab ejus nimia claritate offuſcari aliquan- 
tulùm potuerit in primo ſui ab umbra 
- OY „ egreſſu; 


Pig. 99. 


L644 „O 0 


. 
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Eclipſes of Jupiter“ Satellites 


E. M. S. 
1 egreſſu 1 ac proinde dubitari poteſt de aliquot 
ſecundis. 
28 #© |SEP. 14. Cœpit ab umbra emergere. 
| 1 Integrum verò lumen recuperavit. 
24 55 21, Initium Emerſionis ab umbra vera. 


ON © CO — O 
8 
O 
O 


Totalis recuperatio luminis. 

11 10 [Oct. 23, Initium Emerſionis. 

mM Totalis recuperatio luminis. 

30 4|Nov.8. Viſus eſt Satelles clareſcere in penumbra, 
cum aliqua tamen incertitudine, quoad pauca 

ſecunda, de vero initio emerſionis, ob aeris à 

vento trepidationem. 


8 24 30 x5: Diſtinctè — eſt initium Emer- 
DO ſionis. 
. Recuperatio integra luminis. 
8 32 40 Dec. 8. Initium Emerſionis. 
Es 3 $04 Totalis luminis recuperatio. 
1726. 
4 38 50 fan. 9. Primd clareſcere viſus eſt, ſed luce tenu- 10] Eclip/es of 
: iſſima, ob aeris claritatem a crepuſculis, * 3 
„ ac proinde non ſatis conſtat de vero initio , Tutor, 75 
: 5 cmerſionis, ſaltem quoad ſecunda. F. Ant. Laval 
6 51 10] 16. Satis clare ac diſtinctè primo emergere #1725,1726. 
vbuieſus eſt, aere omninò pacato, ac ſereno. = hehe * 
„ Iotalis luminis recuperatio. 
23 7-8 | OT 11] Eclipſes of i 
Sept. 23. * 2T. VID 15 Emerſ 1 8 dub 8 1 
Sept. 23. 6 56 42 T.“ ec. 24. Emerſio 7 49 18 dub. | Lisbon, 1726. 1 
Oct. 16.] Emerſio 7:45 37 < f 1 % F. Carbone. _ 
Nov. 8.|Emerſio7 31 33 4 £226, IN 401: p. = 
15.|Emerſiog 26 52 „ 408. ins .v 
Dec. 17. ä 56 34 Jan. 9. ] Emerſio 6 2 3 dub. un 
1 emp. Ver. e Immerſiones. 
H. e TS 2 . 5 5 | 
1 24 of Maj) 23. Debilitatio lucis. 
-— T4024 407 Totalis Immerſio. 
i Debilita tio lucis. 
13 0 IlImmerſio totalis. 
15 40 30 8. Debdilitatio Jucis. 
115. 41 40 N Immerſio totalis. 
1 17. Debilitatio lucis. 
A ls ee Totalis Immerſio. 
1 e Aug. 
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121 Eclipfes of 
Jup. Satell. 
1726, at In- 


golſtad, by the 
Jeſuites. No 


493: + $57» 


— O—_—_ tt tt. 


Eclipſes 


F jupiter's Satellites. 


* 2. 


| RT. | 
12 13 30 Aug. 9. Immerſio totalis. 

6 16. Attenuatio luminis. 

35 WS 2 Totalis Obſcuratio. 

[2 3 10 23. Attenuatio lucis. 
16 4 23 Immerſio totalis. 

110 31 40 Aug. 23. Debilitatio luminis. 

110 32 57 IR Totalis Obſcuratio. 

12 27 57 [Sept. 1. Attenuatio lucis. 

12 29 29 Totalis Immerſio. 

8 33 47 10. Debilitatio lucis. 

8 54 54 | Totalis Obſcuratio. 

16 21 32 15, Immerſio in Umbram. 

IO 50 12 17. Attenuatio luminis. 

10 51 39 Totalis Immerſio. 

12 46 38 24, Debilitatio lucis. e 

12 47 45] T.ootalis Obſcuratio. Dubia. 
it 8 34 [Oct. 10. Immerſio totalis. Nonnihil dubia. 
11 390 41 26. Initium Emerſionis. 8 
1 Integra luminis reſtauratio. 

6- $ 32 28. Emerſio ab Umbra. 

6 10 4 Emerxſio a Penumbra. 

8 6 3 [Nov. 4. Initium Emerſionis. 

7 © SO MS. . 

1 11. Initium Emerſionis. 

19 58 49 Integra lucis reſtauratio. 

10 20 19 20. Emerſio ab Umbra. 

6 21 2999 Emerxſio a Penumbra. 

10 5 18 [Dec. 4. Emerſio ab Umbra. Dubia. 

10 6 34 | Totalis reſtauratio luminis. 

Temp. Ver. | | Immerſiones & Emerſiones. 

6 40 30 lan, 6, Satelles M emerſit, Teleſcop. 14. ped. 
15 4 20 Jun. 9. Immerſ. Intimi; Teleſcop. 23 ped. 

13 24 45 Jul. 17. Immerſio ejuſdem; dub. 
15 16 40 20. Immerſio 2i, in X Umbr. Tel. 9 ped. 

11 41 20|Aug. 2. Immerſ. Intimi. Teleſcop. 12 ped. 

3 - v4 14. Immerſ. 2i. eodem Teleſcop. 

111 56 19 25. Immerſ. Intimi. Teleſc. 23 ped. 
6 26. Incipit emergere ex 1 Umbr. Satelles 30%, 
13 51 52 Sept. 1. Immerſ. Intimi. Teleſcop. 23. 

£12 237 281 2. Totalis Immerſ. Satellitis gi. in Umbram . 

ee Aba Eodem die 1% Emerſ, gi» & Y urs 

— 5 "Bet, 


—T I. 
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/ 
circ. sept. 9. Immerſ. 21. Teleſc. 14. 
30 Eodem die Imm. Intimi. Teleſc. 23. 
30 circ. Eodem die Imm. plena Satel. 3ü. in 
* Y Umbram. 
0 Immerſ. Intimi. 


Hæ due Ecli pſes obſervate Biturgi reſidentiæ Col- 
legii Ingolſtadienſis; quam alias definivi in or- 
tum vergere 1 40“ ab Ingolſt. Meridiano. 


10 0” 10. Immerſio intimi. Teleſc. 14. 
39 20 | 26. Immerſ. ejuſdem, eod. Teleſc. 


— 


*** * — 


— 


The following Obſervations were made with common Teleſcopes 
of 13, 15, 204, and 22 Foot. „5 =; 
"1726. P. H. | What Eclipjer. | Teleſepe. | _ „ 
July 10412 47 »Im. of the 1ſt. | 15 Foot. f a little doubtful. 13] Eci pf of 


Aug. 914 51 30 Immer.—— if 15 and 22 J doubtful near 15”. the Sate! ;f 
N 18 II 15 46 Immer.—— 115 : M at Peteiſ- 
III 15 52 Immer. — [| 204 — | burgh, ir 
Sept. 10 F 11 32 51 Imner.—— 1 |] 15-— ] 1726, 1727, 
11 32 56 Immer.—— 20a — | 1728. by My, 
2216 13 20 | Immer.—— 1 — De Liſle. Ne 


| 2 
[Oa. 19] 12 21 46| Em.— I 1 
* 28] 8 47 8 Em.—— 1| 15—— | to ſome Seconds. 
I 
2 


407. Pp. 37. 


„„ r i | 20% —— {| ſomewhat doubtful, 
10 30 31 | Em. | 204 — | exact. 
110 30 38 | Em. 15—— exact. 
29 | 7 1t5 36 Em. 1 | 204+ — | exact. 


| 7 15 48 Em. I5 exact. 
210 59 46 Immer. — 3 | 15—— | Air foggy, 
Il Oo 17 | Immer.—— Þ| 20} — RON 
7110 9 56 Em. 2 120% 
1 10. 10 4 Em: SL _ 
117 17 15 } Em 2 | 203 — | exact. 
5 11 52 23 | Immer.— 3 | 22——— | to a few Seconds, 
7 | 10 59 27 | Immer.— 1 f 22——— { was low. 
8 13 37 9 | Immer.—— 2 | 22z—— | 
1 | 14 50 30 | Immer.— 1 | 2z——— 
oli 19 1g | Immer.— 1 | 22- | 
2 | 10 43 $7 | Immer. — 2122 | 
613 11 24 | Immer.—— 1 | 22——— þ doubtfa' 
9] 13 21 35 | Immer.—— 2 1 | 
10| 9 34 30 Emer. —— 31 22—— | 
15 9 36 32 | Immer,—— 1 | 22z—— | 
31110 8 48| Immcer, 1 | 15-— | doubfu. 
28 46 30] Em. 1122 
121] 14 -6 of Em: 31 22———} 
— | | 128 


244. 


14] Eclipfes of 
Jup. Satellites, |* 


at Bologna, 
EE, 
by Sign. Euſt. 


Manfredi. N 1 


404. p. 534. 


150 Eclipſes of | 


the firſt Sa- 
tellite of 


Jup.azLisbon, |- 


1727. by F. 
Carbone. No 


404. P. 535 
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* 00 8 


777 AA Et IIIToTT 
jan. 8 ] 12 14 44 | Emer. — A 15 Foot. | to ſome Seconds. 
12 33 34 Em. 141390 ſomewhat doubtful. 
10 [5 58 7 Em. ' 3 22 — | to ſome Seconds. 
7 © 12| Em. 2 | the wind incommoded 
17 7 56 31 | Imm-- 3113 — | moded. 
8 53 4 Em. 1 | 22 — | exaCt. 
9 55 14 | Em. 3 | 22 — 
[Feb. 16] 10 59 26| Em. — 122 — | to ſome Seconds. 
| 18] 5 28 20 Em. 1 | 15 —— | the day not cloſed. 
nnn 40. {44 2 | 22 — | 
l '::201 $ 0-99 Imm. — 3122 — 4 the Satellite appeared anc 
| | | 1 diſappeared at differen! 
| | „ 3 On ni Leys 
IMar. 10| 11 18 19| Em, 1| 13 and 15 | 
Apr. 12| 8 16 12| Imm. —3| 15 
I tio 30 40l Em. — 31 15 —— M was low. 
DL YT | 
| Jan, 2. |h. 9. 45, Fry, ket zi. Satel. Tel. ped. 14. 
N. S. Ih. 11. 33. 38”. Emerſio ejuſdem. Dubia. 
g. I. 6. 51" 84 Emerſ. 11. Satell. Teleſc. pedum 1 11. 
— 2 i Bononienſ. Clar. 
| 7•[h. 8. 54, 12”, | Emerſ. 11. eodem Teleſc. Clariſſ. 
Feb. Jh. 3. 30, 5 | imm. z. -eodem Teleſc. 
h. 7. 32, 54“, Emerſ. ejuſdem Teleſc. ped. 14. 
8. h. 8. 37. 59”. Emerſ. 21. Teleſ. ped. 11. acre non- 
5 35%%ͤ;ͤ;Rͤ nihil nebuloſo. 
Aug. 21 [h. 13. 84. 39”. | Imm. 11. eodem Teleſc. 
Sep. 6. [h. 11. 55'. 15. | Imm. 11. eodem Teleſc. 
17. h. 10. 48+ 59/. | Imm. 11. dub. eodem Teleſc. 
Ih. 12. 400. 30”. | Emerſ. ejuſdem. ſubdub. eodem Tel. 
| 1727; : 
Oct. 15.|h. 9. 10, 54). | Immerſionem Intimi Jovis Satellitis 
mT e . obſervavi Teleſcopio pedum 22. 
Nov. 7. h. 9. 25. 47. | Ejuſdem Satellitis Immerſioneim eoden 


Teleſcopio. 


SATELI. 


SA-TEL:L 


Nov. 
Immerſiones. 5 | 
Dec. 


1728. Jan. 


Emerſiones. 3 


Immerſiones. 5% 


Imm. 1727. Nov. 


Emerſiones. ? 
| 


10 
ö 
1 4 
. 
11 6 44 
3. 2 30 
19 - 4 22 
£2. 10. 50 
„„ 
„ 
8 
. 
oo OE 
ST 10 31 
5 5 20 
. 
. 
„ 
26 10 59 
„ 
4 9. 22 
TE 
x9 14 - 12 
20-43-41 
V 
. 
. 
$2: 42-0: 
. 
3 29 
TELL ib 
555 
. 
J 
1 
6 9 
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Mane. 
Veſp. 
Mane. 
Mane. 
Veſp. 
Veſp. 
Mane. 
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Mane. 
Veſp. 
Veſp. 
Veſp. 


Mane. 


Veſp. 


Veſp. 


Veſp. 
Velp. 
Velp. 
Veſp. 
Veſp. 


, Velp. 


Veſp. 
Mane. 


Mane. 


Mane. 
Mane. 


Mane. 
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172. 


Emerſiones. 


Immerſio. 


Es 


Immerſio totalis. 


1728. 


1728. 


17294 


SAT ETL I. II. 


1 
Fan!! 5 4 42 . 0 Velp. 
[ 1% 7 10 16 Yep, 
ff P- Y 7 S Fe 
Fi. on oe a 
BE 0 
Oct. 30 3 34 10 Mane, 


NN 


. ß 
Incipit emergere 5 

| 1728. 
Immerſ. tot. 
Emerſ. prima 
Immerſ. tot. 
Emerſ. priiula 


20-11 3 0 - Yep. 


43 40 Veſp. 


an. EE 
J 15 4 0. Yelp. 
10 9 i 52: Yelp, 
e is bh 
2 22 9 4 30 -Yelp- 
Oct. 9 8 gd Mane. 


Immerſiones SAT E L IL. I. 


. 
„ 6-1 :48- 45 Mane, 
12: 3:36 u - Mane. 
13 10 4 10 Velp. 
19 3 28 % Mane. 
20-11 35 36 
28 1 47. 30 Mane. 
29 8 16 35 Velp.. 
Dec. i 0 = Yep. 


12 . 5 30 45 Mane. 
15 0 27 - 0 Ye. 
F 


Emerſiones SAT E L I. I. 


F . Val. 

Jan. 2 840 4 Ve. 
16 5 o Veſp. 
+ N n f » RT 
1 
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30 46 15 Veſp. 
Feb. 1 5 , 5 o Veſd. 
Mart. 10 7 21 40 Veſp. 
17 9 19 30 Veſp. 
[24 11 10 15 Veſd. 


Immerſiones SAT E L I. I. 


C 
Nor. 1 2 38 43 Mane; 

'15 6 45 o Mane. 

17 1 12 15 Mane. 


Immerſiones S ATE L IL. II. 


. 
—_—_  * 5 a MM. 
„% 3 26 Maa 
8 5 35 55 Mane. 

18 9 25 o Velp. 


Emerſiones SA TEL I. II. 


=” 
Jan. 2 . 5 21 - go Mane. 
1 5 ͤ 37 1 Yo 
19 11 44 . 15. Velp. 
. 27 2 20 o Mane, 8 
65 OE a 
13 8:49 0: Yelp, 
VV 
Mart. 10 6 9 o Velp. 
C . 46 Feb. 
JJ 
Mai 20 8 49 30 Yelp. 


Immerſiones SATE L L. II. 


8 


6 


| D. H, 7 — 7 
„„ 52 25 Velp. 


Immerſiones 2 41 4 III. 


5 
4 10 Veſp. diſparuit plenè immerſus in umbr. 


4 15 Mane, ccepit rurſum emergere. 
—— Mane, Fa immerſus. 


1729. 


24.8 


13] The ſame 
continued at 
Pekin iz 1729 
and 1730, by 
Ign. Koegler 
and Andr. 


Pereyra. S. J. 


NY 420. . 
182. 
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Velp. plenè diſparuit in umbra. 


Veſp. denud cœpit promicare, 


Veſp. plene immerſus in umbram. 


> Yo 


. circiter, ingreſſus eſt umbranz, 
o Veſp. cœpit rurſum ſenſim emicare, ' 


Prog ay 2m © > 


* Mm 


m. 


wy dub. 


= 
4K, 


18 * 
8 


1 
. 
1729. 
Jan. 14 21 4 
033 9 25 36 Veſp. integre immerſus fuit. 
Feb. 1 0 21 o Mane rurſum prodire cœpit. 
W 
1729. Immerſiones SAT E L L. IV. 
VVV 
18 9 30---© My 
Sn: 16 9 24 | | 
Mart. 24 6 46 20 Veſp. plene diſparuit in umbra. 
p 24 10 10 20 Velp. denuò promicare ccepit, 
55 ATE L-L, I. 
1729. wy G N 
| Bec. 1 4 36 00 
EE TOY 
* 10 1 . 36 
)))) 
= W 
Immerſiones. j V 
. 31 6 44 
1730. Jan. V 
EL 9. 3 3-45; 
: 0-4 23 6. 
| „ 
I 6 3 $© 
Feb. V 
1 % ge 
4-29 "2744 6 
13 10” $2 - a6 
- "290 0 7-45 
Emerſiones. Mart. 6 8 32 30 
5 8 13 10 29 0 
214 25 30 
1 „ 
Arr. 5 % 0 35 
Man. 14 9 28 45 
| Jun. 22 7 55 30 
Immerſio. PFF 


"DJ4aATELL 


1729, 


Immerſiones. 


1730. 


Emerſiones. 


1729. 
Immerſiones. 


1730. 


Emerſiones. 


1729. Imm. ? 
Emerſ. 
Emerſ. Feb. 


1730. 
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9 Mart. 


| Apr 


INE 


12 
7 
22 
1 
11 

18 
26 
12 
21 
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Emerſ. 


1730. 


Immerſiones. 


Nov. 


7 Dec. 


| 


Dec. 


IT. 
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dub. 
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191] Eclipſet of 
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1730, and 
1731, at Pe- 

+ kin, by F. 
Ign. Koegler 
and And. Pe- 
reira. N2 SLE 
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1 
1730. DD!!ͤ «˙ ůͤmuö ws Wy 
2 „10 
1731. —— 0 3-2 
| pe 6 10 35 20 
Immerſiones. 5 41 17 59 30. 
718 1 0 
1 1 
1 „ 20 1 
Feb. . 
1 12 14 25 dub 
3 . 
1 Mar. „„ 
= 9.1127. 0 
| 16 143 29-40 
9 VPV 
1 C 
Emerſiones. 4 Pr. . 
5 3 27 \ 20” 6. 46 
| W 
— ß 
nnr. 
Sy A 
1730. ß 
1 Dec. 2 18: 37 .aud 
ä 20 12 49 45 
| 3 1 n 
nn 34 4-7-4960 
N ER a a8. 
| Feb. 4 17 10 
a . 
En Mir. 19 1T 29 20 
Emerxſiones. „„ 
** . 
VC 
3 E % 28 ob 
1730. Immer. Nov. 21 16 16 30 
„Bier. Dec. 20 12 27 30 
: Immer, 7 l 0 
Emer. 21 17 


1 1 
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> 9 , LY 2 
* 2731. Immer. Jan, 9.15 15 
Y _ Emerl. 19 16 dub. 
I Immer, Feb. . 
Immer. --. "IS T6 33 
Emer. Mar, * 6 50 30 
RT 109 10: $0: 59 
Emer, V 
„„ 21-09-50 20 
Immer. 29 - 7. 8 - 30 
„ 10 35 20- 
Immer. Mau . 
. 
„„ 
1730. Immer. Der. 20 18 50 45 
i.. Jan --- 0-.:148 - $5- 48 
Emer. 17 6 45 
Fo 23 1 4 
Immer. Mar. 31 6 inter 30 & 357 
Emer. | 10-43 40 


Obſervation on Jupiter, Mars, and Venus, 


Mali die 10. Hora 4, mane, diſtantia Jovis a Stella o Aquarii XXXIV, 
95%. Jupiter erat ad occaſum; eſtque diſtantia com- Oe 
putanda à centro. 1 
3 Pekin, in © 
Die 11. Eadem hora, Jupiter jam prætergreſſus Stel- 1727, by Ign. 
lam ©, ab ea diſtabat ad ortum boreum I, 10%. Koegler. Ng 
| Scil. a centro. Hora gt. Diſtantia centrorum 1' 36”, 495: P. $53 
Die -132.. .- Hora 4. diſtantia Jovis a Stella œ, 10“ 10", 


Die 13. Eadem hora, 19 05 


Jan. die 18. Martis occultatio à Luna, Temp. Ver. Hor. 7. XXXV. 
1726. N. S. Min. 23. Veſpere. Non ſatis certa. 1] Ax Occul- 


tation of Mars 
Emerſio Mariis Hor. 8. Min. 21. Sec. 34. certa. by the Mom, 


, — — mmm pans — —— — — —_ — — — — a — at Toulon, | 
| _ OI SALAD eee eee by F. Ant. 
3 Phaſes. , e 
— — 5 N — — — — — — — - — — 394. P. 101. 
| 6 0] Jan. 19. Mars per vapores tranſlucens aba ad 2] At Ingol- 


Lunæ limbum lucidum. ſtad, Jan. 19. 
o — — — EFrat penitus immerſus. 1726. by the 
5 Jeſuites. NS 
54 25 — — — Centrum Martis emergit e & limbo 
* 556. 
obſcuro. 
54 35 — — — Totus Mars extra Lunam. 


K | Tranſitus 


252 Obſervations on Mars and Venus. 


Tranſitus Martis fuit in linea ex centro Grimaldi per extremitatem 
boream Langreni ducta. Inde habita ratione librationis Lunaris, 
collecta centrorum diſtantia minima, 20 30”, Marte auſtraliore. 8e. 
midiameter Lunæ apparens hora 9 erat 16“ 6%. 

Obſervatio facta eſt W 10 & 12 pedum. 


3] Another at © e e 


Ingolſt-d. | 7 | 
N = Tempora. 8 * 
P. 558. H. , . ff 
5 25 1% Au. 1. Evanuit Mars ex oculis in Luc lim. 
1 Ce | bum obſcurum. 
6 1 52] —— —— Emerſio 1* Martis ad Zoroaſtrum. 
6 1 59] — — Emerſio totalis Martis facta obſervations 
i Teleſcopiis 12, 14 & 16 pedum. 
—— —— Diameter Lune apparens hora 75. erat 
1 5 — 5 
4] Anither at Nov. die 14. Circa hor. 4. p. m. Luna obtexit Martem. Im- 
Pekin, 1731. 1730. merſio, claro adhuc die, videri non potuit: obſerva- 
is Fa „„ 425. Wk Wn ir Emerſio, quæ aceidit hor. 4+ 54 proxi- 


me F urnerium. 


Obſervation of Venus, 


N 2 — 
a 
ths. 


| Tempora. | „ 

PPP 
CEL 4 10 2% 21 Sept. 18. Incipit Venus occultari poſt limbum 
tation by the Lune obſcurum. | 
Moon at Bo- 0 28 13|—— —— Immerſio totalis 9. 
. es | x 16 45 — —— Incipit ? emergere e limbo C lucido. 
25 S. Eölt. | x 17 50 —— —— Emerſit tota. 
Manfredi. Ne | x 46 24|—— —— Nunc limbus præcedens 0 illumipacs 
404. p. 535. precedit 9 in circulo horario 21” tem- 

poris 3 & limbus Borealis & item Mos 


minatus eſt auſtralior 2 29 temporis. 


2] Another at Contigit Accel Lunæ 1d Venerem 2 h. 2 16%. Occultatio to. 


Berlin, Sep. talis 2 h. 3“ 1“. Idem, per Teleſcopium page Pedum not2- 

10. p. m. NS. vit Venerem fere in Quadraturä poſitam, cum prope Lunz diſcun 

1729. by Mr. 

Kick. Ne accederet, figuram mutäſſe, & Falcis cuſpides amiſiſſe; unde O. 

412. p. 256. lis vel Elliptica figura oriebatur: Quod lpecta aculum pro compi 
banda Lunæ Atmoſphærä laudari poſſe D. Kirchius cenſet. 


| April 


The mean Motion of Mercury, Sc. "I 53 


April 2. At 7 H. 13“ Mr. Weidler obſerved Venus placed in ſuch XXXVII. 
1729. manner near the Moon, that the Horns of the Moon were A Conjunction 
in the ſame right Line with Venus, which was then diſtant - 1 * and 
from the Southern Cuſp of the Moon 1 Deg. 10. At 7 H. ut 7 
300. he meaſured the Diſtance of Venus from the Eaſtern 27 Wittem- © 
Cuſp of the Pleiades to be 2 Deg. 157, and the Horn of berg, 4y Mr. 
the Moon at the ſame Time was diſtant from the ſame F. Weider. 


Cuſp 1 Deg. 53', 45”; the intermediate Diſtance of the Ny T8; 


Horns of the Moon was 29' 300. "INE 
 Altitudines Meridianæ apparentes Veneris. 
. e XXXVIII. 
Mart. 20. 36 34 30 Dec. „ Meridional 
April 21. 31 43 © VVV _— 
| Mait 8. [59g 35 © "" 24. 129 30- . Of © Yoon ors 
See 8. [6s , go [are fo „ , Te 
21. 137 357 ] Jan. 9.36 29 . Ta, i 
3 24. 30 20 30 | I9. 41 19 O1 . 
A $2023 | 48 „%% $67 146: © 394. P. 101. 
Nov. 8. [21 350 [Feb. 3. 48 40 30 


A Tranſit of Mercury. 

The Tranſit of the Planet Mercury, over the Diſk of the Sun, XXXIX. 
being one of the moſt curious and uncommon Appearances that the 1] The mean 
Heavens afford, our Aſtronomers, both at home and abroad, made Motion of Mer- 
que Preparation to obſerve, with the utmoſt Exactneſs, that which pn and his 

__ . . . O deter- 

happened on the 29th of Ocpber, 1723, which I had predicted in „% by 2 
the Year 1691 ( Phil. Tranſ. Ne 193. ) would be, in Part, viſible Jant of that 
in England. And the Sky proving, more than ordinary, favourable Planet over | 
at that Time, we were enabled to obſerve the Ingreſs on the Sun's oe Disk 

Limb, with the greateſt Accuracy. 955 orig 58 
Accordingly, the ſame Day, Octob. 29. ſtyl. vet. at Greenwich in Ek. Halley. 
the Royal Obſervatory, I firſt perceiv'd, with my 24 Foot Tube, the Ne 386. p. 
Planet making a ſmall Notch in the Sun's Limb at 2h 41 23” T. app. 228. 
And at 2h 427 26” he was whoily enter'd, making an interiour Con- 
tact, the Light of the Sur's Limb juſt beginning to appear behind 
his dark Body; which notwithſtanding the Slownels of the Motion, 
was, in a Manner, inſtantaneous. Then, applying the Micrometer 
to the ſaid 24 Foot Tube, I open'd it fo as to take in 16015“ equal 

to the Sun's Semidiameter at that Time; and cauſing the northern 
Lage of the Sun, to move exactly along one of the Pointers, I 
waited till the Center of Mercury came to move along the other, as 
found it to do at 3h 1' 1& J. app. Bur Refrafton contracting 
this Difference of Declination about 5 Seconds (the Sun being then but 
about 119 high) I concluded that the Centers of the Sun and Mercury, 


M' r 


3 8 


| 


4 
i 
i 


— 


{ 
ll 
| 


254 


57", which, correfted by Refra7ion, becomes 15' 4%, that is, 17 115 


The mean Motion of Mercury 


were truly in the ſame Parallel of Declination at 3, 4 7. 


Mi 3' T. app, 
Proxime. 

Ar Wanſted in Efſes, my worthy Collegue, the Reverend Mr 
James Bradley, Savilian Profeſſor of Aſtronomy, obſerved with the 
Hugeman Teleſcope, of above 120 Foot long, the total Imm 


— 


| | erfioa 
or interiour Contact of the Limbs, at 2b 26' 459 7. @q. that is ob 
42' 38” T. app. twelve Seconds later than ] found it at Greenwich . 
molt of this Difference being due to the Difference of our Meridi. 


ans. And applying the Micrometer to that vaſt Radius, he Meaſured 


the Diameter of the Planet 10. 45”, At 2 48' 57% he found the 
Difference of Declination between the ſouthern Limbs of the Sun 


| 5 ; - and 
Planct by the Micrometer, in a fifteen F oot Tube, ro be 13. 10% 


Wherefore, allowing the obſerved Semidiameter of the Planet, and 
the Kefraction, the faid Difference was neareſt 15. 30% and conſe. 
quently, Mercury more foutherly than the Sun's Center in reſpect of 
Declination &' 45%, _ | ö 

Mr. George Graham, in Fleetſereet, obſerved the firſt Impreflion 


on the Sun's Limb at 2 41 of 7 ahb. and at 2h 42. 199 Mercy. 


ry was intirely within the Diſk. Ar zu 6 41” he meaſured with 1 
HMicrometer, in a twelve Foot Tube, the Diſtance of his Center from 
the neareſt Limb of the Sys 2, 1 3“. And again, at 3 23024 
their Diſtance was found 3“ 557, At 3* 34" 43” he meaſured the 


Difterence of Declination, from the northern Limb of the Sun 14 


more northerly than the Sun's Center. 
In the Obſervatory at Paris, Signor Maraldi obſerved the firſt Ap- 


- 


pearance of Mercur) on the Sun's Limb at 2Þ 50' 13/ T. app. and 


the interiour Contact at 2 51' 48%, And Mr. de £1jle, obſerving 


a-part, concluded the fame at 2 51' 37”, but ſuſpects it might 
have been ſome few Seconds later. This Gentleman has commun. 
cated his Obſervation at large, from whence we ſhall only borrow 
tac following obſerved Latitudes, : | 


; Ee 2.” 


Ar 2 56 20 Latitudo Borea Mercurii 3-26 
i.» a0 3 42 
2 70-20 ä 
3 140 - 30 e 8 


At Bononia, in Jah), Signor Manſredi obſerved Mercury indent- 
ing the Sun's Limb at 3h 26' 22/; and that he was gotten entirely 


within, at 3h 27 459, And theſe are the Obſervations moſt to be de- 


pended on, that we have received from abroad. 
In ordcr to deduce from this Phenomenon, ſo accurately obſery'd, | 
what may contribute to the Perfecting of the Theory of Meſcus 


Motion, which (as appears by the near Agreement of our Numbers 


WS ks 
h WIE 


and his Modes determined by a anf, 7 


wth this and many other Obſervations of him) ſeems to need but 
very little Correction; I carefully computed, from our Tables, the 
Motion of the Planet in five Hours, and found his apparent Mo— 
tion on the Sun, to be in Longitude 29“ 21“ Retrograde, and that 
his Latitude encreas'd northerly 4 77 in the ſame Time; whence 
the Horary Motion in Longitude 5 527, and in Latitude o“ 313%, 
_ thence the Angie of the vilible Way with the Ecliptick 8? 19”, 
and the Horary Motion in that Way 5' 50% Again, the Angle 55 


the Ecliptick with the Meridian, being in this Place 73“ 244, the 


viſible Way of Mercury, made an Angle of 659 5% with the Meri- 
dian paſſing through the Center of che Sun, " whence the Horary 
Change of Declination becomes exactly 2' 3o”. 


Theſe Data I chooſe rather to take from the J heory, than from 


immediate Obſervation; becauſe there is always an unavoidable, 
though ſmall Uncertainty, in what we obſerve, yet greater than 
there can be in the Computation for ſo ſmall a Space of Time, 
_ eſpecially now the Theory is, as I laid before, ſo very near tae Truth, 
This premiſed, let us now enquire the true Time of the central 
Ingreſs, and the Latitude of the Planet at that Time. And firſt, 


by my own Account, Mercury was gotten into the Parallel of the 


Sun's Center, 215 Minutes after the central Ingreſs, in which Time 
he aſcended to the Northward o' 54”, and fo much, therefore, was 
he more Southerly than the Sun's Center at his Ingreſs. Mr. Bradley 
7a Minutes after the ſaid Ingreſs, in which the Planet aſcended of 19 

ound his Declination o' 45” South, and therefore at the Ingreſs, his 
Dedinarion was 1 4” South, And by Mr. Graham's Obſervation, 
Mercury was more northerly t than the Sun's Center 1' 11”, 53 "20" 
after the central Ingreſs; but in that Time, Mercury aſcended 2' 137, 
wherefore, according to him, at the Ingreſs the Planet had 1 520 
South Declination. We ſhall not therefore err above a Semidliameter 


of Mercury, if we aſſume his Declination at that Time, to have 


been preciſely one Minute. 


Now che Fun s Semidiameter being then 1G 157, one Minute is the 


Sine of 32 32“ in the Arch of the June 5 Limb; and conſequently, 
the Point of this Ingreſs was 139 4' more northerly than the Ecchp- 
tick; whence the Latitude of Mercury was then 3" 49” North, 
and Difference of Longitude 15 30%, by how much he, at that 
Time, follow'd the Fun 's s Center. 

If therefore, to the Arch of 139 4', we 100 the Double of 89 197 
or of the Angle which the viſible Way made with the Ie Abele we 
ſhall have 292 42” for the Point on the Sun's weſtern 1 .imb, at 

Ks the Planet made his Exit, likewiſe to tl; e North of the Eclig. 

Hence the Chord, deſcribed in the whole I'ranſit, vas of 127 
6" and the Chord itfelf 30 167; ank che nearelt, Dit nc to the 
dun's Center 5' 569, Now the Forary Motion in this Chord, ** 
ing 5' 50", the whole Duration of this Mercurial Al. 1 become 


11 1 
1 7 


2 


5 


Us 
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gu &' in reſpect of the Center of the Planet ; and therefore the near. 
eſt Appr oach of their Centers was at 5* 14 30 at Greenwich, and the 
21 at 7 474 both viſible in our American Plantations, had there 
en any curious Perſon there qualified to obſerve them. 
'It follows likewiſe, by the obſerved Diameter of Mercury, 10/ 
45 that he was very little leſs than two Minutes of Time in paſſing 
he Limb; and, by the given neareſt Diſtance to the Sur's Center, 
it 1s concluded char he was in Conjunction, in Point of Longitude, 
at 5* 23“ 15% having then preciſely 6' 00” North Latitude. Nor 
can it be doubted, but that all this would have been found exceed. 
ing near to Truth, had not the too early ſetting of the Sun de eprived 
all Eur oe of the deſirable Sight. 


There being a very remarkable Period of che Motion of Mercur 


in 46 Years, in which Time, he makes 191 Revolutions about rh, 


Sun; this Tranſit of ours is found to have been preceded by two 


others at that Interval: The firſt, in the Year 1631, when G %, 


at Paris, on the 28th Day of Ofober, ſtyl. vet. was the firft that 
ever obſerved this Appearance of e. within the $4775 Diſk, 
and found him to paſs off at 1o" 28“ mane. The ſecond was 0, 
28, 1677, when myſelf had the good Fortune to obſcrve both the 
Ingreſs and Egreſs of the Planet in the Iſland of St. Helena; the 


middle Time, when he was neareſt to the Sun's Center, being there 


but 3' 5o” paſt Noon, and the viſible Duration of the Tranſit of the 


Center of the Planet gh 14 20”; which was ſome ſmall matter con- 
tracted by Parallax, and 3 likely might have been 5* 15" 004; 


without it. Now in 5*15', Mercury deſcribed the Chord of 146% 52 


in the Sun's Limb, being 31 9”, and conſequently the neareſt Di. 


ſtance to the Center was 4 38”, or the Sine of 16 34' the Sun's 
Semidiameter being Radius; that is, 1“ 187“ leſs than we found it in 


1723. Hence alſo it follows, that the true Conjunction in Longi- 


rude was 7 min. of Time later than the neareſt Approach of the 
Centers, viz. at o 10' 5o/ at St. Helena, or at o 35' paſt Noon at 


Greenwich: And, that the North Latitude of the Planet, at that 


Time, was 4' 41/. 


Suppoſing, therefore, the Beuren Diſtance of the Centers in the 
Tranſit of 1631, to have been 3“ 20% that is, 1' 18” leſs than in 
1077, we ſhall find that Mercury then deſcribed a Chord of 136 
20', traverſing the Diſk of the Sun in 5* 21 30%; fo that ſuppoling 


his Exit at 100 28' at Paris, that. 1-:10* 28* 40” at Greenwich, he 
enter*d on the Sun at 4* 57 10” in the Morning ; and was neareſt his 


Center at 2 28 .T. app. but in the ſame Longitude with him at 


7' 45, Or Otob. 27 19" 43" T. app having then 322“ North La. 
tirude. 


And here, I think may, withont Vanity, advertiſe the Rear, 
that above thirty Years ſince, viz, in Philoſoph. Tranſ. N®- 193, tor 
the Month of March, Se. 1097, I predicted, by Help of the two 

former, 


and his Modes determined by a Tranſit. 


former, this laſt Tranſit, with a ſurpriſing Exactneſs, even beyond 


my Hopes, making the Time of the middle, or neareſt Approach 
of the Centers of the Sun and Mercury, Auno 1723, Oftlob. 294 5) 


19' T. app. which we found by Obſervation at 5* 14/3, only 4˙ Mi- 
nutes ſooner 3 and, in Latitude, Mercury was but fix Seconds more 


ſoutherly than I then had computed it; the Error, in Longitude, 
being little more than two Diameters of this exceeding ſmall Planet ; 
and, in Latitude, but a ſingle Semidiameter thereof. So, that for 
the Future, Aſtronomers may truſt my Table of theſe Tranſits, in 
Tranſat. Ne 193, to a few Minutes of Time, and not wait with 
the Uncertainty of Hours, nay Days, as has lately been done. 
But, in order to obtain a yet further Degree of Exactneſs by Help 
of this Obſervation, it may be moſt expedient to compare with it the 
Ingreſs I obſerved at St. Helena; becauſe, in that, as well as in this, 
the Latitudes of the Planet being very ſmall, a little Error in them 
will not ſo much affect the Longitudes. Suppoſing therefore, that 


Anno 1677, Octob. 27 21* 26' 15” at St. Helena, or 21" 50' 150 TJ. 


app. at Greenwich, the Center of Mercury entered on the dun, and 


that, at that Time, he was 84 Degrees on the Sun's Limb, to the 


North of the Ecliptick ( according to what is above concluded) it 


follows, that he had then 2' 20” North Latitude, and 16' 5/ greater 


Longitude than the Suu's Center; as in this preſent Tranſit, O96. 
2 2 4r' 3Oo# T. app. at Greenwich, he had 3' 40” North Latitude, 


and 15' 50” more Longitude. 


the real Heliocentrick Differences, as the Planet's true Diſtance from 
the $47, to his Diſtagce from the Earth; that is, in both Caſes, as 
313 to 676; wherefore, in 1677, Mercury wanted 34 45% of the 
Conjunction with the Sn; and, in 1723, but 34' 13”, at the Times 


of his apparent Ingreſs on the Disk. And, equaring the Times, I 
find, that the Sun, Anno 1677, Offob. 27% 21" 34 20” T. g. was, 
in M152 36' 554, and, conſequently Mercury's Heliocentrick Place 


8 15% 2' 1of!: And, Anno 1723, Ofob. 294 2 25“ 30% T. 2g. 
the Sun was in m 16? 39, 43”, and therefore Mercury, at that 
Time, in 8 16® 5' 300%. . e f 

Mercury therefore, in 46 Years with 11 Intercalations, and be- 


ſides 14 4* 51“ 10”, has made 191 Revolutions to the Equinoctial 


Points, and over and above 19 3' 20”, But, by the Schlien to 
Prop. XIV. Lib. III. Natur. Philoſoph. Principia Math. the Motion 
of the Aphelion of Mercury, from the Equinox in that Time, is 4c 
18”; fo that there remains 23' 2” of Trae Anomaly to be reduced 
to the Mean: Now the Mean Anomaly of Mercury, in both Caſes, 
being 5 fig. 12%, 23 2“ of True Anomaly gives 15“ 24“ Mean 
Anomaly; which added to 40“ 18” becomes 55' 42”, for the Mean 


Motion above ſo many Revolutions: And this is to be encreaſcd by 


9” to reduce it to the Plane of Mercury's Orb, in all 35 00. 
8 | | — * 1 | LIence, 


Now the apparent Geocentrick Differences of Longitude, are to 


The mean Motion of Mercury 


ges doubling the Interval, in 92 Julian Years 10 9h 42" 200, 
the Mean Motion of AI. ercury trom the Equinox is 0 7 40% 
trom 1 taking 5“ 44 50% the Motion in 14 9 42“ 20% we 
have his Motion in 92 Juliau Years 11* 269 6 go”, and in 100 


Years, 2* 149 2' 13”, which is but 20“ more than I had ſome Years 
ince printed it, in my Aſtronomical Tables ſhortly to be publiſhed, 


and differs but one Hour's Motion therefrom in 3000 Years. 
The forementioned Proportion of the Diſtances, viz. 313 to 676, 
is allo between the Latitudes ſeen from the Earth and the laclina. 


tions, or Heliocentrick Latitudes of the Planet: So that 2' 20% at 
the Ingres 5 of 167 2 gives 5 $f 1 5 and 3 40⁰ in 1723, becomes ) 


5 5# for the Latitudes at the Sun. And the Inclination of the Orb 


of Mercury to the Plane of the Ecliptick ( determined by accurate 


Obſervations near his northern Limit) being 6? 59' 20”, we com- 


pute the Diſtance of the Planet from his Node, in the former 09 
41 %, and, in the latter, 1? 4' 37”; which, being deducted from 


his Heliocentrick hes reſpectively, leave the Place of the alcend- 
ing Node, in 1677, 8 14? 21 37; and, in 1723, 8 15” O' 52): 
So, that in 46 Years the Node is found 39' 59” forwarder in the E- 
cliptick z which is but 17 30“ more than the Præceſſion of the Equi. 


nox in the ſame Time. We may therefore ſafely aſſume the Plane 


of the Orb of Mercury to be immoveable 1 in the Sphere of fix'd 
St 


Stars, and its aſcending Node to be 0 159 417 from the firſt Star ef? 


Aries. Nor can ſo very flow a Motion (ſuppoſing ſuch to be) be 


fully defined, but by the utmoſt Care and Diligence of future Aſtro- 
nomers, after the Obſervation of many Ages. 


As to the reſt of the Theory of this Planet's Motion, I make 
his mean Diſtance from the Sun, 387 10 ſuch Parts as the mean 
Diſcance of the Sam and Earth is 100000 ; and his greateſt Equati- 
on 239 42' 37”, The Epocha of his middle Motion, ineunte Anno 


1723, ſtyl. vet. from the Equinoctial Point, I make 7 199 9,3705 


and that of his Aphelion to the ſame Time 7 13% 3' 34: The 
Aphelion moving /ecundum Seriem Signorum, ſeven Minutes in eight 
Years. And theſe Numbers I preſume, may repreſent the Motion oi 
Mercury, with an Exactneſs equal to that of any of the other Pla- 
nets; perbaps as near as the Sun's Place by any Tables, or thoſe 0! 
the fixed Stars by any Catalogue yet extant. 

It were to be wiſhed, that ſome good Obſeryation, like this, had 
been made of the like Tranſit of Mercury at his other Node in 
N where he was ſeen indeed April 239 1661, but fo imperfect Y, 
chat neither Ingreſs nor Egreſs was any where obſerved; and, tho' it 


b tain, that he traveried the Sun on April 269, 1674 ; and again 


April 24, 1707, yet we were fo unfortunate, that the Conjun lion 
in both happened ſo near Midnight, that he eſcaped unſeen by al! 
the Aſtronomers of Europe, excepting ſingly Mr. Roemer at Copci:- 
hagen, whoſe Obſervation I have lately received by the Favour ot 


Mr, 
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and bis Modes determin d by a Tranſit. 


Mr. De P Ie the Aſtronomer, communicated in the Words of the 


Manuſcript Journal of Obſervations of the ſaid Mr. Roemer. Ho- 
« die ſexto Maii (Anno 1707) hora matutina 4* 19' ſpeFabatur Mer 
« curius in extremo margine Solis jamjam exiturus; altus ſupra imum 
« ſolis marginem 5, atametri ſolaris, & ad ſiniſtram in Tubo ( ſc. in- 
« vertente.) Accuratius bac determinare non licuit ob moram uimis 
« hrevem.* It was great Pity, that he did not, at leaſt, eſtimate, 


how many Diameters of his Body he was diſtant from the Limb of 


the dun, or what Part of a Diameter, if fo near: But having exa- 
mined this Obſervation, I find that the Sun, at that Time, was but 


juſt riſen, or rather riſing, and ſoon after entered into a Cloud, fa 


that the Limb of the Sun could not be diſtinctly ſeen, it always un- 
dulating and ſparkling much, when fo near the Horizon; in which 
Circumſtance, a juſt Obſervation could hardly be made. - 
Let us now ſee how our Numbers, corrected as above, will repre- 
ſent this Obſervation. Anno 1707, April 24 16* 19) at Copenhagen is 


1155 287% at Greenwich, but 15* 24'20" T. æg. To this Time, I find 


the Sun's true Place & 149 50' 1”, and his Diſtance from the Earth 


101005. The correct Epocha of Mercury's mean Motion, for the 
Year 1707, is 3* 13? 18 45/, to which adding, for the reſt of 


the Time, 3s 199 9' 28”, we ſhall have his middle Motion at the 
Time of the Obſervation M 29 28' 13/7; and, taking his Aphelion 
in 7 1249“ 49/ therefrom, we have his mean Anomaly 10 192 


38 24%, and thereby the Equation to be added 129 39" 41”, and 


thence the Place of Mercury in his Orb m 159 V! 547. But the 
correct Place of the deſcending Node is M 149 46' 25”, and there- 


fore Mercury, being 21' 29” paſt the Node, had 2' 36” South La- 


titude at the Sun; and his Place, reduced to the Ecliptick, was Mt 
159 7 45”, that is, 17' 44” paſt the Conjunction of the Sun, Which 
diminiſhed in the Proportion of 5507 to 4533, or of the Diſtance of 
the Planet from the Earth to his Diſtance from the S;;, becomes 135 
27”; and by ſo much was he paſt the Conjunction as viewed from the 


Earth. Again, by the ſame Proportion, his Geocentrick Latitude, 


at that Time, was 2' 7” South; and therefore, his apparent Di- 
ſtance from the Sun's Center, was 14' 37”; that is, but 1,18“ 


from his weſtern Limb; ſo that he might well be ſaid to be, jamjay: 


exiturus. = 


But, that Mercury ſhould at that Time be ſo far northerly, as Mr. 


 Koemer's Words import, was abſolutely impoſſible; and, I am apt 
to believe, that ſo acute an Aſtronomer as Mr. Roemer was, could 


not himſelf be the Obſerver, but ſome Perſon lels acquainted with 
theſe Matters; which the Words ſpeFabatur Mercurius, inſtead of 
Mercurium vidi, ſeem to import. If he had then had North Lati- 
tude, he muſt needs have been ſeen in the Sz in Ari! 1720, which 
e are aſſured he was not. 


3 Laſtly, 
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An Obſervation of Mercury, 
Laſtly, it may not be amiſs to advertiſe, that on the laſt Day of 


Flober 1736, Mercury will again traverſe the northern Part of the 
S:n's Disk, both Ingreſs and Egreſs being viſible to all Europe. 


58 


XXXIX. March 4, 1729; the Planet Mercury was fartheſt from the Sun, 
2] An Ober. and remained ſome Time above the Horizon. Making uſe therefore 
vation of Mer- of a twenty-two Foot Teleſcope, Mr. Weidler obſerved its Phaſe al- 


bes 1 5 moſt biſected, and its Diameter appeared equal to a third Part of 


5. 1729, y the Diameter of Venus, this Planet being above the Horizon, and 
Mr. F. Fred. ſeen at the ſame Time. . 


Weidler. Ne FFF on ſhes | „ 
AR. Monere hic debeo obſervationes Cometæ à me inventi, in Moss, 
\Pbfervatiin Literariis Lipſienſ. non eſſe accuratas; nam die 23 Januarii mane, 
2220 | 0 ; A 
«301 1 Cane Cometa cum 0 & ꝙ Caſſiopez (non vero  & 9) conſtruebat trian- 


ex at Berlin, gulum æquicrurum; & velperi ꝙ Perſei, Cometa & 0 Caſſiopeæ ad 


/n 1718, bz ſenſum erant in linea recta. Pleniorem Cometæ hiſtoriam jam pa- 
= Cheiſt. ratam habeo, ex qua hæc breviter attingam. Obſervavi eum a di 
reg i 18 Jau. ad 5 Februarii. IL. oca ejus ex obſervationibus ad horam 10 
= veſpertinam cujuſque diet, quo Cometa obſervari potuit, reducta, 

hc Tabella exhibet. . „„ 


** 


1— 


F Longitudo 5 Latitudo. 
| «ER „CC 
18 Jan. 27 26 869 18 S. 
21 Jan. 16 254 848 42 8 
: 23 Jan. 9 282 839 43 8. 
25 Jon 5 254 2 88 
| JJ˙VVVVVH/V 441 $1226: | 
Ea Jan. $4 -4::B:490 +35". 
| 30 TE T9  £ On 234 8 | 
31 fan. | 2 43 8% 40 8. 
1 Feb; V 
2 Feb. TT 
5 1 39 9724 33 . | 


| 


Vir Jus cranfitt ſupra tergum Urſæ minoris, prope Polarem, pei 


ww | 0 » * . 
crura & genua Cephei, Caſſiopeæ & Andromede. Nodus ejus de- 


jcendens fuit in 214 gradu Arietis, cum aliqua mutatione : Angu— 
lus orbit cometice & Ecliptice 694 grad. circiter, etiam cum 
| | | | allqua 
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aliqua variatione. Via Cometæ 2 fere gr. à Polo mundi tranfiit, 
& Mquatorem ſecavit in 204 gr. a puncto æquinoctiali. Perigæum 
Cometæ fuit in 69 6' N. cum latitudine ſeptentrionali 62% 7. Co- 


meta in Perigæo fuit, D. 18 Jan. hor. 3. min. 9. mane. Motus Co- 


metæ diurnus in orbita propria, in Perigæo ( 12 ſcilicet horis ante, 
& 12 poſt Perigæum) 229 8-3 ultimis vero diebus apparitionis 32”. 
Suppoſita Terra quieſcente, & Comera in recta linea trajiciente, motus 
Cometæ fuit 391 partium, quaitum diſtantia minima Cometæ a Terra 
1000. De Parallaxi Cometz nihil cert: affirmare poſſum, niſi quod 
multum ſupra Lunam fuerit elevatus Cometa. Probabiliter vero 
conjicio, illum intra Planetarum orbes exſtitiſſe, imo in Perigzo 
multo propiorem nobis fuiſſe Martis Sphærä. Sit enim ſemi— 
diameter orbitæ Terre 10000 partium, erit ita motus diurnus 
Martis 139 vel 140. Si vero Cometam in orbita Martis exſtitiſſe 
ſuppono, cum latitudine 629 7, & motu diurno 229 8 ejus velo- 
citas eſſet 2847 partium, ſi ſcilicet ſimul fuiſſet in oppoſitione 
Solis; cum autem differentia Longitudinis Solis & Cometæ in Pe— 


rigeo tantum fuerit 141% 40% motus diurnus Cometæ evadit 3200 


part. & proportio motus Cometæ ad motum Martis ut 23 ad 1. 
Quare colligo Cometam intra ſphæram Martis exſtitiſſe. Si vero 
quis Cometam ad Saturni orbitam evehere vellet, deberet ipſi velo- 


citatem tribuere, quæ eſſet ad velocitatem Saturni ut 600 ad 1; & 


quod uno die majus ſpatium percurriſſet, quam Terra dimidio anno 


abſolvere ſoleat. Ne dicam de diametro Cometæ, quæ non multo 
minor exiſtere debuiſſet tribus diametris Solis. | 


Comparationem inſtitui hujus Cometæ cum alliis, & invenio Come— 
tam, quem Regiomontanus anno 1472 vel 1475. menſe Zan. & beor. 
obſervavit, viam tenuiſſe non multo diverſam a via noſtri Cometæ; 
tranfiit enim per Urſam minorem & Cephei femora, per pectus vel 
collum Caſſiopeæ & cingulum Andromedæ; ac velocitas ejus maxi- 
ma uno die fuit 40 grad. Anno 1556, alius Cometa eſt obſervatus, 
c:yus Nodos Camerarius in 11%? = & V ponit, & qui prope pedes 
Urſz minoris, per Cepheum, ſupra Caſſiopeam, & per partes ſupe— 
riores Andromedz tranfiit, motu valde veloci in Perigæo. Quod ſi 
Regiomontanus Cometam anno 1475 obſervavit, (de quo tamen A- 
ſtronomi valde dubitant) admirabilis eſſct convenientia inter hoſce 
tres Cometas : intervallum enim prioris 2 medio ciict 81 annorum, 
& à medio Cometà ad ultimum 162 ann. ut ita revolutio Cometæ 
poſſet eſſet 81 annorum; nec etiam Hiſtoria aliorum Cometarum 
hiſce male reſponderet. N | 3 
The ſmall Comet which was ſeen in theſe Parts of Europe, in the 2] Ogi. 
Months of October, November, and D:cember, 1723. was firſt ob- 5 «ov a He. 
lrved in England by Dr. Halley, on October g. between 7 and 8 of "/n 1723, 
the Clock in the Evening; it app2aring then to the naked Eye not „„ 
mach unlike a Star of the third Magn tude, Locking at it through N“ 362 „ 
_ | Q:4C- 43: 


Obſervati Ons on Comets. 
a Teleſcope, he ſaw ſome ſmall Teleſcopical Stars near it, whoſe 
Situation he noted together with the Comet's, in order to fee which 


way it tended. About 9 he again viewed the Comet, and found ij: 
conſiderably moved from its former Station, having now paſſed a 


ſmall Star, which at the time of the firſt Obſervation was on the 0. 


ther fide of it. Comparing the two Situations of the Comet toge. 
ther, he perceived that its apparent Motion at that time was about 


8 or 9 Minutes in an Hour, in a Direction towards Sagitta ; and 


that the Comet paſſed very near, if it did not wholly eclipſe the 


forementioned ſmall Star, whoſe place he afterwards found to be in 
zz 7 22/ 15 with 52 2' N. Latitude. From the Situation of the 


Comet at the time of the firſt Obſervation, he judged that it was in 


Conjunction with the Star at 8 H. 57. equal Time. Note that the e. 
qual, and not the apparent Time, is likewiſe made uſe of in all th: 


following Obſervations. 


The next Day he was pleaſed to communicate to me the Subſtance 


of what he had obſerved, whereby I was enabled, the Night follow- 


ing, to ſee the Comet at JYYanſted. The Clouds hindered me from 


_ obſerving it in the manner that I had deſigned ; but I had Time 


enough to meaſure its Diſtance (with a Micrometer in a Teleſcope 


of 7 Foot) from a Star in Aquarius, marked « by Bayer. At 6). 


21 the obſerved Diſtance between this Star and the Comet was 1* 


13 53% anda great Circle paſſing through the Star and Comet, 
made an Angle with the Vertical Circle of 60 . The Comet 


+ 


was more ſoutherly and weſterly than the Star. By this Obſervation 


the Comet preceded the Star in Right Aſcenſion 19 g' 50” being 


 39' 5” more Southerly ; fo that the Comet's Right Aſcenſion was 
307? 6 40, and its Declination 11% 8“ 15” S. | 


The Place of « here aſſumed 1s according to the Britiſh Cata- 


logue, as are alſo the Places of the other Stars hereafter mentioned 
from which the Comet was obſerved. The Right Aſcenſions and 
Declinations, which are here ſet down, of ſeveral ſmall Stars that 


are not in that Catalogue, were determined by obſerving the Diffe- 


rences of Right Aſcenſion and Declination between thoſe ſmall Stars 


and others that were in the Catalogue, and had nearly the ſame 
Declinations. be = : 


The ſame Evening, at 7 h. 3“ a ſmall Star that was more caſter- | 


ly than the Comet, and had about the ſame Declination with it, 
was diſtant from it 35 407. About the ſame time another {wall 
Star that had nearly the ſame Right Aſcenſion with the Comet, bv! 
was more ſoutherly, was diſtant from it 39' 587, The Places of the: 
two Stars I have not yet obſerved. 


The next Night proved cloudy, ſo that I could not ſee the C- 


met again till Oober 12. when the Air being very ſerene and clear 
we had an Opportunity of comparing it with two or three ſmal! Stats 


'w, 


this and moſt of the followyig Nights Obſervations. A 


that were near it; my Uncle, the Reverend Mr. Pound, aſſiſting n 


+ 
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At 7 bh. 227 x ſmall Star, whoſe Right Aſcenſion was found 304 
400 237 and its Declination 7* 8 22” S. preceded the Comet in 
© Right Aſcenſion 26' 21” being 10' 42" more Northerly. Hence 
| N te Comet' J Right Aſcenſion was 305 &' 44“ and its Declinati- 
| V1.2 4a 
EZ 15 g 95 30 the Comet was in the ſame Parallel of De clination 
with another ſmall Star, whoſe Right Aſcenſion was found 305 
g' 56/ and its Declination 79 19' 20” S. and preceded the faid 
Star 6 20/ in Right Aſcenſion, Hence the Right Aſcenſion of the 
Comet was 305? 336“ and its Declination 7® 13, 20” S. Theſe Ob- 
| f-ryations were made with a Teleſcope of 15 Foot furniſhed with a 
Micrometer, as were alſo all thoſe of the following Nights. 
Ihe next Night, October 13. 66. 38/7 the Comet followed a ſmall 
. Star, 4 4 10“ in Right Aſcenſion, being more Northerly than the Star 
W 11 460 The Clouds did not permit us to obſerve the Place of 
this Star; but its Right Aſcenſion muſt be about 304? 22 and its 
D cclination 6“ 10“ S. 
O Over 14. the Comet was near two Stars which are the 66th and 
| 67thof Aquila and Antinous in the Britiſh Catalogue, and at 8 577 
it followed the ſouthermoſt of them 20' 37” in Right Aſcenſion, be- 
ing 290 8 more ſoutherly. Hence the Comer's Right Aſcenſion was 
Þ 2039 49' 10” and its Declination 4 433548. 
© O7tober 15. 6* 35” the Comet preceded the northermoſt of the ſaid 
Sars 23' 6“/ in Right Aſcenſion, being more ſoutherly than the Star 4 
* 15/, Hence the Right Aſcenſion of the Comet was 3039 40. 
ts Declination 30 51' 3* 8. 
Ne 27. 6* 22“ a ſmall Star, whoſe Right Aﬀcenfion was found 
[ * 7 17”, and its Declination o 11' 50” S. preceded the Comet 
Zz 1 65 in Right Aſcenſion, being 2 560 more ſoutherly. Hence the 
| Loma $ Right Aſcenſion was 301* 45' 23 and its Declination o® 
- WH 
Ae 22. 60 24. a ſmall Star, whoſe Right Aſcenſion was found 5 
"39 47” and it Declination o/ 32' 43” N. followed the Co- 
2 = 2 a Minute in Right Aſcenſion, being 13' 43", more northerly. 
1 Hence the Comer $ Right Aſcenſion, was 301 39 17“ and its De- 
E Clination 0? 19' of N. 
October 24. 8* 2" a ſmall Star, whoje Right Aſcenſion was found 
5015 2+ 57” and its Declination 1? 9 22% N. precedea the Comet 
0 37” in Right Aſcenſion, being 5” 120 more Northerly. Hence 
4 ine Comet's Right Aſcenſion was 301 25 34”; and Its Peclination 
ie N. 
ö OAober 29. 8 860 a ſmall Star, whoſe Right 1 was found 
ee 207 and its Declination 29. 310 N. preceded the Comet one 
3 Mae in Right Aſcenſion, being 235 40⁰ more Northerly. Hence 


the Comet's Right Aſcenſion was 3015 7 20" and its Declination 29 
25595814 N. 
—— 20% 


Ofiber 
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OZober zo. 6 20', The ſame Star had exactly the ſame Right 
Aſcenſion with the Comet, being 11' 33% more Northerly. Hence 
the Comet's Right Aſcenſion was 3o1® 6' 20” and its Declination 20 
39 27" N. 

November g. 5 53! a ſmall Star, whoſe Right Aſcenſion Was found 
zoo? 35 000 . its Declination 39 45' go# N. preceded the Comet 
33 ' of in Right Aſcenſion, being 2' 8“ more Southerly. Hence the 
Comet's Right Aſcenſion was 301 8 o” and its Declination 30 4 

„„ 
: November 8. 7b 6' a bright Star placed by Hevelius in Roftro 4. 
guile, but not inſerted in the Britiſb Catalogue ) whoſe Right Af. 
cenſion at this time was found zo2" 21 300 and its Declination 4 28 
40” N. followed the Comet 19 7 40” in Right Aſcenſion, being 


13 Lig more Northerly. Hence the Comet's Right Aſcenſion was 


3019 13' 5o” and its Declination 115 N. 
. 14. 6 20 a Star, whoſe Righr Aſcenſion was found 
12 27' 10% and its Declination 45 39 40% N. preceded the Comet 
5 235% in Right Aſcenſion, being 5 50% more Southerly. Hence the 
Comet's Right Aſcenſion was 3012 320 ' 45” and its Declination 5 
of N. 
: This was the laſt Time that I obſerved the Place of the Comet 
*till after the Full Moon; my Affairs calling me to Oxford, where! 
had no Convenience for making ſuch Obſervations. 


Dr. Halley and Mr. Grabam continued to obſerve the Comet till 
November 20 3 and according to both their Obſervations that Even- 


ing at 7 45 the Comet followed B in Collo Aquilæ 6“ 33' 55" in 
Right Aſcenſion, being about 4 more Northerly than the Star. 
Hence the Comet's Right Aſcenſion was 3015 59 505 and its Decli- 
nation 5? 48' 55! N. . 

The Light of the Moon daily increaſing, prevented them from 


making any more Obſervations, the Comet being by this time grown 


io faint, as to become in a manner imperceptible while the Moon 
ſhone bright. And the faint Appearance which it made before the 
Moon obſtructed the Sight of it, gave little Hopes of its being to 
be ſeen again after the Full Moon. Notwithſtanding which 0n 


December 3. (being then near Cirenceſter in Gloceſterſhire ) I was 
tempted by the Serenity of the Evening, and the Uſe of a very g 9004 


Teletcope of 10 Foot, to look for it again before the Moon roſe 3 
and I found it among tne ſmall Teleſcopical Stars ; but it appear'd 


ſo faint and dull, as made it doubtful, whether what I took for th: 


Comet might not be a ſmall Star with a little Hazineſs about it. 


Bur this Doubt was cleared two Nights after; when I perceived that 


the Comet was moved from its former Situation, towards a brig. 


Ieleſcopical Star, from which I afterwards took its Difference of 
Right Aſcenſion and Declination, upon my Return to Wanſted, on 


; Des. 2. This Star' 8 Riecht Aſcenſion was then found 3030 $9 Ez 


5 Mb 1 2d 
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and its Doclination 2% 32“ 2 N. And Decemb. 7. 6 45 the 
Comet followed it 30 15 in Right Aſcenſion, being 14 more Nor. 
tnerly than the Star. Hende the Comet's Right Aſcenſion was 3039 
42' 35 and its Declination 7* 46' 30 N. 

This was the laſt Night that I ſaw the Comet, though 1 believe I 


might have continued to have obſerved it, had not an uninterrupted 


Succeſſion of cloudy Evenings prevented fo long, that it became un- 
certain where to look for it. 
The forementioned Obſervations are the Principal of all that were 
made at Wanſted ; and moſt of them being taken from Stars w hich 


are not in the Britiſh Catalogue, whoſe Places therefore are here 


determined, only by comparing them with ſome that were; it can- 
not be ſuppoſed that the Comet's Places deduced from them are al- 


together exact. For which Reaſon I have all along ſet down, not 


only the Place of the Comet and Star where it was known, but alſo 


the Particulars of the Obſervation, that if any hereafter ſhould be 
willing to examine the Track of this Comet more nicely, they may 


know where to find the Stars from which it was obſerved. The 


Places of the Stars here ſet down are abundantly ſufficient for that 


Purpole, as will appear from the following Table, which contains 
the Longitudes and Latitudes of the Comet deduced from the fore- 
going Obſervations, together with the Places of the Comet calcula- 


ted from the Theory of Gravity, for the Times of Obſervation on 


the ſeveral Days therein mentioned, as alſo the Differences between 


the obſerved and computed Places. Thoſe Differences not cxceed- 
ing one Minute, ſhew that the Obſervations are not only conſonant 


to each other, but that the Places of the Stars are likwiſe near the 


Truth, ſince the Comets Places deduced from them are found all a- 
long to agree ſufficiently near with the Theory of Gravity; the 


Truth of which having long ſince been eſtabliſh'd by its great Au- 


thor Sir Iſaac Newton, and my worthy Collegue Dr. Halley, needs 


not the Confirmation of ſo ſhort a Series of Obſervations as was 
made of this Comet. But ſhort as it is, I preſume *twill be no 
caſy Matter to account for the Obſervations with the ſame Degree 


of Exactneſs any other way, than by that Theor Ys — ve 


wich the tollowing Computations are made. 


Fo SRO 1723. 
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1727 | Comet. Long Lat Bor. Comet. Long. | Lat. Bor. | Differ. 


— 


Differ. 
Temp. /Equat Obſervat. } Obſerv. Comput. Comput. | Long. | Latit. 
D. H. . 6563 „55 8 * n I "og 
O, 98 5|= 7 22 15 5 2 [2 7 21 2665 2 47 ]|F 49] — 47 
"20 0-21 5 41. 12] 7 44 13 6 41 42] 7 43 18]— 3o]+ 55 
12 7 224; 0 $9441: $$-:-0 5 10 19317" $4 55 — 21}: 5 
14 857] 4 59 4914 43 50 5 0 3714 44 1]—. 48 — 11 
156 35] 4 47 4/15 40 51 4. 7 45115 49-55 |= 4— 4 
21 6 22 4 1 433119 41 © 41 2 21119. 42 3] + 11Þ— 14 
22 6 24 q 09 "ITO 18 3 59 1020 817] — 8— 5 
248 2] 3 35 2920 55 16 3 35 11126 55 94} I-18] 9 
29 8 56 3 56 17122 20 27 3 56 4222 20 10 — 25|+ 17 
30 6 20 3. 38 9 3 58 17/22 32 12 = 8 — 16 
Nog. ; ö 53 4 16 382 38-23 4 16 21 7 r r 
e 4 29 3624 4 30 4 29 5424 4 40] — 18]— 10 
14 6 20 5 2 1624 48 40 5 2 3124 48 16 — 35 30 
20 7 45 | 5 42 20 25 24 45] ſ5 43 1325 25 17 red 53 — 32 
Dec. e. VVV $5126 53 42 — 18] 361 


In order to gebenen the Orbit of this Comet, 1 ſuppoſed it to 
deſcribe a Parabola agreeable to what is delivered in the third Book 
of Sir //aac Newton's ; Princip. Math. and then I found the Inclinati- 
on of the Planes of the Orbit and Ecliptick 49 597” The Place of 
the Aſcending Node Y 14 16'. The Place of the Perihelion 8 122. 
52 20”, The Diſtance of the Perihelion from the Node 289 36' 20/, 

The Logarithm of the Perihelion diſtance 9.999414. The Loga- 
rithm of "the Diurnal Motion 9.961007. The Time of the Comer's 
being in its Perihelion, Sept. 16. 16* 10 equal Time. In its Orbit 
thus ſituated, the Motion of the Comet was Retrograde or contrary 
to the Order of the Signs. 
From theſe Elements, by the Help of Dr. Halley's general Table 
tor Comets (to which they are adapted) I computed the Places in 
the foregoing Table; which agreeing with the obſerved Places as near 
as the Obſervations themſelves agree one with another, ſhew that it 
would be a vain Attempr to pretend to determine the true Ellipſe in 
which this Comet moves, or its Periodical Revolution, from ſo ſmal! 
a Part of its Orbit as that was, which it deſcribed between the firſt 
and laſt of the foregoing Obſervations ; this therefore mult be left to 
Poſterity, eſpecially ſince it is certain, that this Comet is not one of 
| thoſe of which Obſervations have hitherto been tranſmitted to us, 
ſufficient to determine the Situation of their Orbits. 
Ihe Nucleus of this Comet was very little, for it appeared but of _ 
a ſmall Diameter when I firſt ſaw it, although it was then above 
three times nearer to the Earth, than the Sun 1s at its mean Diſtance. 
Its Tail was then hardly diſcernable with the naked Eye, but th'o 


1 Teleſcope one might perceive a faint Light een itſelf above 
a Degree from the Body | | have 
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1 have not yet heard that this Comet was ſeen before October $i 
though it was in a proper Situation to have been obſerved in the 


Morning, moſt 


al- 


part of September, eſpecially from the Time it was 


in its Perihelion, *till near the End of that Month. For abour thar 
Time it croſſed the Milky-way between the Maſt of the Ship and 
the Head of the great Dog, paſling between the bright Stars in rhe 
Body and Tail of the great Dog, towards the Head of the Dove, 
where it was about September 29. being by that time got fo far to- 
From 
of the 
South Pole of the Ecliptick ; and moving on between the "Head of 
 Hydrus and the bright Star in Eridanus called Acharnar, it went by 
the Stars 1n the Body and Neck of the Crane about October ;5. when 


wards the South Pole, as not to riſe above our Horizon. 
thence it paſſed under the Tail of Aiphias within about 15 


it came again above our Horizon. 


From hence paſſing under the 


Tail of the Southern Fiſh, and between the Stars in the Shoulder of 
Capricorn, it croſſed the Ecliptick, October 8. in about 89 


Aquarius. From thence it moved on by 


— — 


2 


of 


the Hands of Aquarius 


and Antinous towards the Head of the Eagle, according to its 


Courſe before deſcribed. 


The Comet was in Oppoſition to the Sun Ofober 1. when it had 
near 74 Southern Latitude, and altered its Longitude two Signs 


in a Day. 


About Ofober 3. it was in its Perigzon, or neareſt 


Diſtance to the Earth, being then almoſt ten times nearer to it than 
the Sun is at its mean Diſtance 3 and its apparent Motion was then 
avout 20? in a Day, and when I laſt ſaw it, *rwas above twice as 


far off as the Sun. | 


- His Londihip being. at Witham i in Eher, where he had the Ad- 21 03rne- 
vantage of a very clear Sky, firſt diſcovered this Comet on Friday tions if the 
the x 1th of O#ober laft about 7 in the Evening; it then appeared /-m t Wit. 


not much unlike a Star of between the 4th and ↄth Magnitudes, bu 


a Hazineſs round the Head, and ſome Light ſtreaming from it on that 
Side that was oppoſite to the Sun, induced him immediately to look ley. Ne 392. 


upon it as a ſmall Comet; which his Obſervation the next Evening f. 50. 


abundantly ſatisfy'd him of. His Lordſhip was very particular in 
the Notice he took of its Appearance, and was pleaſed to commu- 
nicate the three curious annexed Figures [ig. 109, 110, 111.] of it, 
repreſenting it on three ſeveral Nights, viz. the 11th, 13th and 15th Fig 159.115, 
of the fame Month; ſome time after which the Tail became ſo in- 


conſiderable as hardly 


to deſerve any farther Deſcription 3 as will 


be readily judged from the Decreaſe of it between the 11th and 


th Days of the Month. 


near a Degree's Diſtance from the Body, as his Lordſhip found by 
com paring it with ſome known Diſtances in the Heavens; it was of 
a dulky Light not unlike a Cloud growing darker and darker to- 


Wards its Extremity, as 18 exprel>*d 1 in the firft Figure, where, as well | 


Mm 2 


„ 


aS 


t ham i Eſſex. 


by the Rt. Hz: 
the Lord Pail- 


> 4&4 


The Tail was viſible on the rith to 
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as in the two following, the white Speck in the Head is intended to 

expreſs the Brightneſs of a ſmall Star; from the Compariſon of 
which with the Tail the Brightneſs of the latter may in ſome ſort be 
collected: The Tail appear'd ſharper, and not ſo much ſpread in 3 
the two following Obſervations, and in the laſt did not exceed one = 
third Part of the firſt Length; it was then of a much darker Co. 
lour, which made the Diference between that and the Head more 
obſervable, the Head yer appearing ſufficiently bright. For ſome 
following Nights his Lordſhip's Obſervations were interrupted by 
cloudy Weather, after which the Comet was ſo far diminiſh*d, as on- 
ly to be known by its Motion, its Appearance being no ways diſtin. 
cutthable from that of a ſmall nebuloſe Star. 


3] The ſame Die 17 OFobris, poſtquam Jovialium Comturry ſitum obſervàſſem 
ect at forte in Conſtellationem Capricorni oculos conjeci; cumque aſtra ſin. 
Sin. BY 2 gula percurrerem, in quandam veluti nebuloſam ſtellam incidi, cx- 
anchini, and teris ſane grandiorem, quam tamen 1bidem loci nunquam antea ob- 


at Lisbon, by ſervaram. Rel novitatem perſcrutaturus, eo Teleſcopium direxi, ſta- 


F. Carbone timque Cometen eſſe deprehendi ; ſiquidem tenuiſſimæ nebulæ globus 

Do apparuit, ejuſque in medio veluti lucidus nucleolus. Idem quoque 

Ne 382. p. nudis oculis diſcernere licuit; & præter nebulam, ſeu Cometæ at- 
Cu: moſphæram, brevem quoque caudam, quæ ad orientem vergebar, 


Fig. 112. eratque hujuſmodi. [ Fig. 112.] 

Ne me igitur ea occaſio præteriret, conſuetas circa illum obſerya- 
tiones inſtitui, ut ejus Longitudinem, Latitudinem, propriumque 
motum deprehenderem. 

Et quidem prima nocte, (die nempe 17 ſupradita, ) tranſiit per 
Meridianum (qui pene cum Romano coincidit ) circa horam ſepti- 
mam 44' poſt Merid. ejuſque diſtantia à Zenith, 69 299 _ 

Hora 8. 11' 307 diſtantia Cometæ à Fomabant Aquarii, intercepta 
eſt, 2023 25 & hora 8. 17' 30” diſtabat à Stella Þ in humero dextro 
Aquarii, 219 8“. Proindeque verſabatur Cometes in 119 54, A. 
quarii, cum Latitudine Auſtrali ab Ecliptica 119 100 circiter. 

Die 21. erat adeo proximus Stellz ; in Lino ſupra manum fini- 

ſtram Aquarii, quam ipſa « eſt proxima Selle j minori in eodem 
Lino, conſtituebatque Cometes cum utraque Stella «, H rectam Li- 
neam, fic [Fig. 113.] Ex hac igitur obſervatione, & ex Aſcenſionis 
rectæ nec non declinationis differentia inter Cometen, & ſupradictam 
Stellam e quam diligentiſſime obſervavi, infertur locus Cometæ fuillc 
in 6? 45 Aquarii cum Latitudine Boreali ab Eclipt. 8e 57. 

Hinc etiam infertur qualis Cometæ motus proprius fuerit, & quale 

iter; per planum ſcilicet circuli maximi ſecantis Eclipticam in gradu 
9 Aquarii, & conſtituentis cum eadem Ecliptica angulum $0 gra- 
duum circiter. 


Reliquis diebus eadem 8 proportione moyebatur, magiſduc 
in dies elongari à terra viſus eſt, 


Fig. 113. 


Pi 
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Parallaxim nullam ſenſibilem, etſi pluries intentaverim, depte— 
hendere potui; proindeque maxima ejus diſtantia à terra creden- 
da eſt. | 
Hactenus Illuſtriſſimus Dominus Franciſcus Bianchini in Mathema- 
ticis Scientiis apprimè eruditus, & in obſervando, quoad noverim, 
accuratiſſimus. Ejus obſervatio à noſtra, mea ſcilicet, ac Prioris 
Dominici Capaſſi vix in uno aut altero minuto quoad latitudinem diſ- 
crepavit, cæterùm omninò conformis. Quapropter nec illam hic ar- 
bitror apponendam. 


In the Month of Odiober 1723, being riding at Bombay, a Bright- 4] The ſame 
ness in the Heavens appeared in a Right Line, (or but very little ed at 
to the Eaſtward of one) with Lyra and the Bright Star in the r AM 
: | | William 
Eagle, being about 30“ diſtant from the laſt; and on Monday the Saunderſon. 
Ich following it had advanced 10 toward the Eagle, moving to- Ne 397. p. 
wards it in the forementioned Direction, from the S. E. War.. 
took the following Diſtances between 9 and 10 at Night, as in 
this Table. 5 5 4 


| Diſt, Ga the 


_ Ofober.| | Eagle's Heart. 
Par [7 
x-].-7-4 4.49 00} 

Y {46 23 50 
31 I e 50 © South 

V 
S 115 14 0 

619 1 11 40. 


At firſt it looked only like one of the White Spots called the Ma- 
gellanic Clouds, the Space filling the Field of a Six-toot Glaſs. Af- 
terwards I ſaw the Head in the Center of the illuminated Space, 
which did not look with much Brightneſs ; bur appeared largeſt on 
the roth of October, decreaſing gradually both in its Bulk and Mo- 
tion from that time until the 25th, at which time I could find no Ap- 
pearance of it with the forementioned Glaſs. V. B. From the 20th 
to the 25th it had nearly the ſame Place in the Heavens, ſceming to 
move directly from the Earth, | : e . 


The 29th of February, at about half an Hour paſt ten at Night, Me. 
judge (having a good Obſervation at Noon) we were in Lat. 34“ in drug 
28 South, and Long. 129 35' Welt from Cape Bonne Eſperance, the 29, 1732, by 
Moon ſhining very bright, being near the Full, we faw ſomething ir. J. ove. 
very bright riſe about Weſt, which J judge to be a Comet: Ir ſet N 426. 5. 
about Eaft, paſſing from Weſt to Eaſt in about five Minutes, be- 93 
| — | | Wen 
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tween the Moon and our Zenith, and to the Southward of Spica 


Virginis; it carried a Stream of Light after it about 40® long, and | 8 

10 or 19 4 broad; the Brightneſs of the Moon outſhined the o. f 

met as it came near it. | = 

XIII. The Deſign of this Treatiſe, is to give an Account of ſome ney b : 

4s lun: Aſtronomical Diſcoveries relating to the Planet Venus, which the Au. WE n 

% Boot en- thor diſpoſes under four Heads; vis. ET 
titled, Heſpe- | | | | 

ri & Phoſpho- 1. The Deſcription of the duſky Spots obſerved in her Diſk. BY 

3 2. Her Rotation round an Axis, the Poſition of which is deter- : 

auftore Fran. mined by the apparent Motion of thoſe Spots, together with n 

Blanchino, by the Time of her Revolution. = _—__ 

J. Hadley, g. The Paralleliſm of that Axis to itſelf in all Parts of the Pla. WW 

JJV N 1 

N Obſervations in order to determine the Horizontal Parallax of 


Venus, and conſequently thoſe of the Sun and other Planets. 


He takes Notice of five remarkable Sports in her whole Surface, 
the two ſmalleſt of which are placed, one near each Pole, the other 
three lie along the Æquator, and cover good Part of a Zone, ex- 

tended to about 30 Deg. of Latitude on each Side. He repreſents 
them to be much like the larger dark Spots in the Moon, which are 
_ uſually called Seas, but conſiderably fainter, ſo as not to be eaſily 
diſcernable even to a ſharp-ſighted Obſerver, without the Aſſiſtance 
of a Teleſcope, capable of repreſenting diſtinctly the Planet under 
an Angle equal at leaſt to that under which the Moon appears to the 
naked Eye, and with an Aperture of 3 or 4 Inches of the Romany 
Palm. He then proceeds to give the Deſcription of a Machine con- 
trived by him to repreſent to the Sight the Motion of the Earth and 
Venus in their Orbits, and by the Means of a Lamp placed in the 
Center, to ſhew the Phaſes of the Planet, and Appearance of the 
Curve Lines deſcribed by the Revolutions of the Spots round 
the Axis, ; 1 5 
I his Revolution he makes greatly different from thoſe of the Er» 
and Mars (the two Bodies next in order of the Planetary Syſtem 
both in the Poſition of the Axis and Time of the Period. He place: 
the Colurus Solſtitiorum, or Plane paſſing through the Axis of tlic 
Planet and Tropical Points of its Orbit, about the 2oth Degree of 
| Teo and Aquarius, and gives the Planes of its ZEquator and Ecliptick 
| an Inclination to each other of about 75 Degrees. He determines 
the Time of the Revolution to be about 24 Days and 8 Hours, 
inſtead of 23 Hours, as it has been generally taken to be from ſome 
_ Obſervations made by Mr. Caſſini in the Year 1666 and 1667, but 
which he himſelf did not ſeem much to rely on. Now, both the 
Periods may be very conſiſtent with the ſame Obſervations, po 
d — | — | ol 
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ed that one of the Obſervers did not continue his Obſervations for 
any conſiderable Time at once. For if the exact Situation of an 

Spot be obſerved at any given Hour one Day, and at the ſame Hour 
| the ſucceeding Day be found advanced about 15 Degrees or 24 of 
the whole Revolution, it may ſtill remain doubtful, whether the Spot 
has moved only through thoſe 15 Deg. in that Day, or has made one 


or more entire Revolutions beſides in that Time. This the Author 


was aware of, and therefore waited for an Opportunity of attending 
to the Motion of a Spot as long at once as the Vicinity of Venus 
to the Sun would admit of. Accordingly, Feb. 26, 1726. a little 


after Sun- ſet, he obſerved a Spot near the Center of her Diſk, where 
its Motion is moſt perceptible in a ſhort Time, and about 3 Hours 
after, perceived the ſame Spot not ſenſihly removed; from which he 
concluded, the Period of its Revolution could not be ſo ſhort as one 
Day, ſince, if it were ſo, the Change of Place of the Spot muſt 
have been very ſenſible in that Time. It were to be wiſhed the Au- 
| thor had had Opportunities of confirming this Period by more Obſer- 
rations, eſpecially ſince it was neceſſary to begin them ſoon after 
Sun-ſet, and continue them till Venus was near the Horizon; the 


Strength of the Twilight in the firſt Caſe, and the Thickneſs of the 


Atmoſphere through which the Planet muſt be ſcen in the latter, 
rendring the Obſervations very difficult, „ 


The next Article of his Obſervations, is the Continuance of the 


Axis in the ſame Paralleliſm, through the whole Orbit of the 
Planet. This is ſo neceſſary and obvious a Conſequence of the 
eſtabliſhed Laws of Motion, that there needs no more to be ſaid 
about it. „ 5 85 5 5 

The 4th Article contains an Account of ſome Obſervations made 
to determine the Parallax of Venus in the Year 1716. The Me- 
tod he uſed for this Purpoſe, was to take the ſeveral Diſtances of 
Lime between the Appulſe of the Limb of Venus and of Regulus 
which Star ſhe paſs'd by about that Time) to a horary Circle 
very near the Meridian, and to another about 6 Hours after, 
which he meaſured by the Pulſes of a Watch, of which 143 went to 
| firſt Minute of Time. He likewiſe obſerved the Alteration of 
thoſe Diſtances taken at the ſame Hour ſeveral Days one after ano- 
ther, and allowing a proportional Alteration for the Time hetween 
the two Obſervations, he computed what the Dicference of their 
right Aſcenſion ought to have been in the latter of them, if there 
were no Parallax z then comparing this Difference with that oblerv- 
ed, he concluded the Diſagreement to be the Parallax ot right 


Aſcention. This Method the Author f2cms to depend on ſo much, 
as to think that an equal Degree of Hxactneſs is hardly to be ex- 


pected from any other hitherto practiſed : But if we conſider thai 
ne whole Parallax of right Aſcenſion amounts by his Obſervations 
to no more than 4 Pulſes of his Watch, and that he allows a Poſſi- 
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Obſervations on Venus. 


-bility of an Error near one of thoſe Pulſes in taking each of the 


Tranſits, it is evident that if ſuch an Error be actually commir- 


ted in each of the Obſervations on which the finding of the Pa. 
-rallax depends, and all of them happen to conſpire the ſame Way, 


the Reſult of all together may poſlibly be greater than the why): 
Parallax found. Upon the whole, he makes the Horizontal Pa. 


rallax of Venus at that Time to have been 24” 20%, and that »j 
the Sun 14” 18”; but as he takes no Notice of the Latitude of the 
Place in deducing the Horizontal Parallax from that of right Aſcen- 
fon, they both onght to be encreaſed on that Account by about +, 


or in Proportion of 3 to 4. If therefore there be no other Miſtake 


in his Numbers, the Horizontal Parallax of the Sun, as deduce 
from his Obſervations, ſhould be about 197, N 


He concludes with giving ſome Cautions to thoſe who may attempt 
hereafter to repeat theſe Obſervations, both in Regard to the Time 


proper for it, and the Choice and Conſtitution of the Teleſcope to 


be made uſe of, For greater Eaſe of the Obſerver, there is at the 


End a double Table, containing the Heliocentric and Geocentric | 
Motions of Venus for eight Years z after which Space of Time, the 


Earth and Venus return very nearly to the ſame Situation. 
For a Teleſcope of 100 Roman Palms he allows an Aperture of; 
or 4 Inches of that Palm, with an Eye-glaſs whoſe focal Length 


may be from 7 to 11 of the ſame, but what he dire&s in longer In- 
ſtruments to increaſe the Breadth of the Aperture and focal Length 
of the Eye-glaſs in the ſame Proportion with the Inſtrument, muſt 


certainly be the Effect of ſome Miſtake : For in this Caſe, a longer 


Teleſcope will magnify no more than the ſhorter, but only have the 


Strength of Light in the Object encreaſed in Proportion to the 
Square of the Length. - 5 


An Account of Books and Papers omitted. 


I. Hiſtoria Celeſtis Britannica, tribus voluminibus contenta , 
Auctore Joanne Flamſteedio Aſtronomo Regio. 

22 A Catalogue of the Eclipſes of the 4 Satellites of Jupiter for 
the Year 1732. by James Hodgſon, F. R. S. and Mater of the 
Royal Mathematical School at Chriſt's Hoſpital, London. 
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HAN R IV; 
SURFET ING. 


FT1HAT the Air Thermometer is alſo a Bats ometer, l 28 been A New Co, 
obſerved long ago; and, becauſe the Liquor in it will riſe and e 'F 
as well by the Change of the Weight of the Air, as by the g 755 * 8 1 | 
's Rarefaction by the Heat and Cold, this Inſtrument has NO J. T. Defag- 7, 
beer been made uſe of as a Thermometer, and, in its ſtead, Spirit liers, L. . B. F. 3 
of Wine Ther: nometers, hermetically ſealed, have, been uſed ever R. S. N* 
ſince. 385.5. 165. 
But, becauſe che Errors of the Air Thermometer (or its Difference 
from the Spirit Thermometer) depend only upon the Change of the 
Weight of the Atmoſpnere - from what it was, when the two Ther- 
mometers were ſet at the ſame Degree of their reſpective Scales 
the late Dr. Hoof contrived an Inſtrument, that he called a Marine 
Barometer, made of a Combination of the two abovementioned Ther- 
mometers; in ſuch Manner, that a third Scale being made uſe of, to 
obſerve the Difference of the two Thermometers, thereby the Change 
of the Air's Gravity, and conſequently Storms, Rains, and fair 
Weather, might be toretold at 535 where the Quickſiver Barometer 
becomes uſelels by the ſhaking of the Ship. 
Dr. Halley, has in the Philoſs; hical Tranſc 1ions, propoſed Mr. 
Patrice's pendent Barometer for taking the Level of diſtant Places, 
becauſe the Mercury, in the Tube of the ſai. Barometer, does ſome- 
times riſe and fall a Foot, or a Foot and a Half; if therefore the 
Motion of the Me; ercury in this Barometer, be five times more ſenſi- 
ble than in the common one, , of an Inch of Fall of the Mer- 
Cry, will anſwer to an Height of 18 Feet; and therefore ſuch an 
wen might be of Uſe in taking the Levels of diſtant Places. 
»1t I know by many Experiments, that this will not anſwer ia Prac- 
r=] ; becauſe as the Tube of ſuch a Barometer 1s of a very ſmall 
Bore, ; Attraction of Coheſion, whereby the Mercury is apt to [ 
to the Tube, will diſturb the Motion of the Mercury cauſcd - 4 
the e different Preſſure of the Atmoſphere ; ſo that ſetting-up this | |: 
from {cyeral Times ſacceſſively in the fame Place, it will of fren 
er a Tenth of an Inch, or more; and if-it be ſhaken, as is 
om monly done to ſet it right, the Mercury wil! ſoinctimes part, 3 
Drop of it fall from the reſt; ſo that it 15 leſs to be depe ended ij 
98 for this Uſe, than the common Barometer. | 
1 Sepben Gray has often made a very ſenſible Barometer. Into 
Oktle CB, he fies a Tube AB, of a very ſmall Are; open pig 114. | 
2 Nn a7 | 
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A new Contrivance for taking Levels, 
at both Ends, and cemented tight to the Neck of the Bottle at C; ther, 
having warmed the Bottle with the Hand to drive ſome of the Air out 
of it, he immerges the End A into Water, tinged with Cochineal, ſo 
that as the Air cools in the Bottle CB, ſome of the red Water is forced 
into the Bottle; then ſetting the Bottle upright again, the Liquor in the 
Bottle will ſtand at B, { above the End of the Tube ) and that in the 
Tube at D; but if it ſhould ſtand higher or lower than D, it may be 
brought to that Place by ſucking or blowing at A. If the Inſtrumont, 
thus prepared, be firſt ſet on the Ground, and a ſpringing Ring of fine 


Wire lipped on the Tube down to D, by Way of Index, and then ſet 
upon any Table, or other Place, ſcarce a Yard higher, one may obſerve 


that the L.iquor is riſen ſenſibly. I have ſeen it riſe a Quarter of an 
Inch, when the Bottle was fet but a Yard higher than where it ſtood 
before; ſo that the Column of Atmoſphere, that preſſed down the 
Tube, whilſt the Machine was on the Ground, being ſhortened on- 
ly three Feet, was ſo overbalanced by the Expanſion of the Air in 
the Bottle at B, that the Liquor roſe a Tenth of an Inch above D. 
There 1s, indeed, a great Uncertainty in this Inſtrument ; for ſince 
it 1s a Thermometer, as well as a Barometer, the Warmth of the 
Hand that touches 1t, or even comes near it, will make it riſe, if the 
Air in the Bottle was cold before. Mr. Gray therefore contrived 
to put the Bottle CB, into the Veſſel FE, which he filled with 
Sand; that in raiſing the Inſtrument, and moving it up and down, 
the Air in CB might continue in the ſame State, and the Machine 
be only a Barometer during the Experiment. 5 5 
This ſeems to bid fair for an Inſtrument, whereby the different 
Levels of Places may be taken; but upon a nice Examination, it 
will be liable to Error. For, though Sand is not altered in its Heat 
or Cold ſuddenly; yet in two or three Hours, as it is carried into 
a warmer or a colder Place, it will become hotter or colder, and the 
leaſt Degree of Heat or Cold, communicated to the Air CB, will 
alter the Height of the Liquor at D, when the Inſtrument is made 
ſo ſenſible as I have mentioned. Then if, in carrying the Inſtru- 
ment, it ſhould be accidentally inclined, ſo that the Liquor m the 
Bottle ſhould not cover the Bottom of the Tube at B, ſome Liquor 


may fall out of the Tube at B, or ſome Air may get into it: each 
of which Accidents, will quite ſpoil the Experiment. But if this 


Machine be made portable, without any Inconveniency, and be 
{ecured againſt the Action of Heat and Cold (or, which is the 
fame, if the Alterations by Heat and Cold be exactly allowed for 


it will be of very great Uſe and Certainty, in taking the Levels of 


diſtant Places, provided they be not fo far diſtant from each other, 
that it requires above ſix Hours Time to carry the Inſtrument Iron 
one Place to another: nay, very diſtant Places, even at two 0: 
three Days Journey from one another, may be taken tolerably wel 
with two Inſtruments, nicely adjuſted to each other, if they be ta bn 
— — — 2 55 2 notice 


4 new Contrivance for taking Levels. 
notice of by two Obſervers at the ſame Hour, in fair Weather, and 
when there is no Wind. 

Now ſuch an Inſtrument, I hope, I have contrived, whereby 
the Difference of Level of two Places, which couid not be taken in 

leſs than four or five Days with the beſt T cleſcope Levels, may be 
taken in as few Hours, 

To the Ball C is joined a recurve Tube B A of a very fine Fig. 1 
Bore, with a ſmall Bubble at Top at A, whoſe upper Part is open. 

It is evident from the Make of this Inſtrument, that if it be incli- © | 
ned in carrying, no Prejudice will be done to the Liquor, which | _ 
will always be. right, both in the Ball and the Tube, when the In- 3 | 
ſtrument is ſet upright. If by Heat, the Air at C be fo expand- 
ed, as to drive the Liquor to the Top of the Tube, the Cavity A 

will receive the Liquor, which will come down again and ſettle at D, 

or near it, according to the Level of the Place where the Inftry. 

ment is, as ſoon as the Air at C returns to the ſame "Tenor in 

reſpect to Heat and Cold. To preſerve the ſame Degree of Heat, 

when the different Obſervations are made, the Machine is fixed in 

a Tin Veſſel FE, filled with Water up to g %, above the Ball; 

and a very ſenſible Thermometer has alſo its Ball under Water, that 

one may obſerve the Liquor at D in each Experiment, when the Ther- 
mometer ſtands at the ſame Height as before. The Water is pour- 

cd out, when the Inſtrument is carried, which one may do conveni- 

ently by means of the wooden Frame, which 1s ſet upright, by 

means of three Screws, ſuch as s, and a Line and Plummer 7 P. Fig. 117. 
At the back Part of the wooden Frame, from the Piece at Top K, Fig. 119. 
hangs the Plummet P, over a Braſs Pointat N: M are Brackets = \ 
to make the upright Board K N continue at Right Angles 3 
with the horizontal One at N. Fig. 120. does likewiſe repreſent Fig. 120. 
the wooden Frame and Screws. Fig. 118. repreſents the pig 118. 
Machine ſeen in Front, ſuppoſing the Forepart of the Tin Veſſe! 
tranſparent. And here the Braſs Socket of the recurve Tube, into 

wich the Ball is ſcrewed, has two Wings at II, fixed to the Bottom, 

that the Ball may not break the Tube by its Endeavour to emerge, 

when the Water is poured j in as high as g h. 

After I had contrived this Machine, I conſidered, that as the Tube 

b of a very ſmall Bore, if the Liquor ſhould riſe into the Ball A, 

in carrying the Inſtrument from one Place to another, ſome of it 

would ſtick to the Sides of the Ball A, and that upon its Deſcent 

in making the Experiment, ſo much might be left behind, that 

the Liquor would not be high enough at D, to ſhew the Difference 

of Level; therefore, to prevent that Inconveniency » I have 
contrived a blank Screw to ſhut up the Hole at A as ſoon as 

one Experiment is made, that in carrying the Engine, the Air in A 

may balance that in © ſo that the Liquor ſhall not run up and 
NAT n 
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not exceeding ten Feet, each Tenth of an Inch anſwering to a 


_ decreaſing Denfit ty of the Air, it will do very well) but for Height: 
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down the Tube, whatever Heat and Cold may act re! Inſtru. 


ment, in going from one Place to another. 


Now, becauſe one Experiment being made in the Morning, the 
Water may be ſo cold, that when a ſecond Experiment is -m ade ar 


«ah 


Noon, the Water cannot be brought to the fame Degree of Col 


that it had in the Morning ; theretore in making the firſt Exper!. 


ment, warm Water muſt be mixed with the cold ; and when the 


Water has ſtood ſome time, before it comes to be as cold, as it 


is likely to be at the warmeſt Part of that Day; obſerve; 
and ſet down the Degree of the Thermometer, at which the Spiri: 
ſtands; and likewiſe the Degree of the Water in the Barometer at 


D; then ſcrew on the Cap atA, pour out the Water, and carr; 
the Inſtrument to the Place whoſe Level you would know ; there 


pour in your Water, and when the Thermometer is come to the ſame: 
Degree as before, open the Screw at Top, and obſerve the Liquor 
in the Barometer. 

My Scale, for the Barometer, is ten Inches long, and divided in 
to Tenths, ſo that ſuch an Inſtrument will ſerve for any Height; 


Foo: of Height. N. B. I have not made any Allowance for the De. 
creaſe of Denſity i in the Air, becauſe I do not propoſe this Machine 
for meaſuring Mountains (though with proper Allowance for th 


to be known in Gardens, Plantations, and the Conduct of Water, | 
where an Experiment, that anſwers to two or three Foot in a 


Diſtance of twenty Miles, will render this a very uſeful Inſtru. 
ment. | 
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The Forces of Bodies : 


CARA EV; 


MECHANTCS. 


TON ab re fore exiſtimo ft objectionem inſeruero à magni no- 
minis viro * D. Leibnitio Ge Mano factam, & in Acts. Erudi- 
orum Litſiæ hoc anno publicatis 1: inſertam contra Carteſium & Car- 
de canes, eandem ſemper in Mundo 1 "Mi tus Quantitatem aſſerentes, 
21 cum egregii quo laborat Para log! Ueteclione manifetta, 

Ob ect io Leibnitii ita ſe habet. 
Vult grave! E ex altitudine B A cadere, item gran e F prioris qua- 
r cadere cx altitudine D C, quæ altitudinis B A fir tantum 
> Quarta. Ab iplis Carteſianis & omnibus conceditur impetus ab 


0 p 


Mile gravibus cadendo acquilitos, tales eſſe ut quiſque luum grave ad 


ſurlum verſus, Sc. Ex ipſis porro principus Carteſianis conſtat tant; 


tnem CD unius ulnæ, quanta opus eſt ad elevandum corpus E, 
unius libre. ad altitudinem A B quatuor ulnarum. 
gravia E & F, ex pr edicts altitudinibus cadendo æquales ac- 
quiſiwiſſe vires, five motus quantitates. Quod ſi ali ratione 1nea- 
ur calculus, deprehenditur gravia inæquales obtinere motus quan- 
ates: ctenim grave E cadendo ex altitudine B A quatuor uina. 
rum, acquiret duplam ce lerltatem ejus quam idem vel aliud grave c. 
260 ex altitudine DC unius ulnæ (per Prop. : 3. hujus.) Ut vero 
abcatur quantitas motus, five momentum gravis . mulrigtic etur 
4s. moles.ut.1, in celeritatem ut 23 fie Aue omcatum ſive quan. 
tas motùs 2; corporis vero moles, ut 4, multiplicata in celerita- 


tem ut k, producer. qquttem. momentum iy e motus _ untitatem ut 
. e. Calculus hoc Modo ri facit quantitatem motus in 
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itodinem unde cecidderar clevare e potis efler, f1 directio motos faret 


opus eſſe vi ad elevandum corpus F, quatuor librarum ad ajtitu- 
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276 The Forces of Bedies in Motion. 
rationis loco conſulendo. Poſteaque, hinc ortos eſſe quamplurimo; 
in mechanicis errores, queritur. Novum condit theorema, neſcio 
quid de altitudinibus, celeritates productricibus continens, ex qua- 
rum ratione & ratione ipſorum corporum compoſitam rationem eam 
eſſe vult virium ſive momentorum. 


Verum pace tanti viri, alioqui de philoſophii bene meriti, dictum 
ſit, farts mirari non poſſe Carteſianos, Leibnitium talem tantumque 
pa ralogiſmum ſub adeo amplis titulis venditare. Fallacia hic latet: 
quod vult tanta opus efle vi ad elevandum pondus E unius li 
bræ ad altitudinem B A, quatuor ulnarum, quanta ad elevandum 
pondus F quatuor librarum ad altitudinem C D unius ulnæ, 
quod utique verum eſt, & ab iplo Cartelio diſerte agnoſcitur, 
modo uterque motus {ive elevatio perficiatur eodem vel xquaili 
tempore, aliter vero omnino falſum erit; neque enim major, fed 
prorſus eadem requiritur vis ad elevandum pondus quodvis ad alti- 
tudinem centum pedum, que ad altitudinem pedis unius, ſi ad 
priorem ( effectum ) efficiendum centies majus concedatur tempus 
quam ad poſteriorem. Cum jam in caſu propoſito majus conce- 


ditur tempus ad elevandum pondus E unius libre ad altitudi- | 
nem AB quatuor ulnarum, quam ad elevandum pondus F qua. 


'tuor librarum ad altitudinem CD unius ulne (quoniam, =quali 
"Fempore, Impetus caſu acquiſitus ſuum grave elevabit ad altitu- 
dinem unde ceciderat, quo cadendo impenderat; & grave E. ca- 
dendo ex B in A, duplum tempus impendit ejus quod grave 
F impendit cadendo ex D in C) Patet dimidiam tantum 


vim requiri ad elevandum grave E unius libræ (in conditioni- 


bus ab auctore poſitis) in altitudinem A B quatuor librarum, 
quam ad elevandum grave F quatuor librarum ad altitudinem 
CD unius ulnæ; adeoque grave E, acquirere, cadendo ex Þ in 
A, dimidium tantum momentum ſive motùs quantitatem ejus quam 
acquirat F cadendo ex D& C, & nen æqualem ut ex falſa ſuppo- 
ſitione invenit Auctor. Et ex poſteriore calculo idem invenitur, 
unde nulla contradictio; nec ex hoc argumento concluditur vim mo- 
tricem non poſſe repreſentari per quantitatem motùs, neque ideo 
æqualem motùs quantitatem in mundo ſemper a deo haud con- 


ſervari. Plurimis autem aliis argumentis Carteſiana hæc propo- 
ſitio evertitur, ſicut Geometriæ hujus de Motu parte prima, cum 
de motùs legibus ageretur, oſtenſum eſt. Verum miſſa hac di- 


greſſione phyſica in ordinem redeamus, &c. 
W 55 In Polenus's Tract de Caſtellis, I found ſeveral curious Experi- 
Exteriment, ments, among which I reckon that of letting Globes of equal Mag. 
relating to the hitude, but of different Weights, fall upon a yielding Subltance, as 
Force of Bodies Tallow, Wax, Clay or the like, from heights reciprocally propor- 
= 3 tional to the Weights of the Globes. But cannot by any means ad- 
l _ M b. mit of the Deduction that is drawn from thence, that becaule the 
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Globes make in this Experiment equal Impreſſions in the yielding 
Subſtance, therefore they ſtrike upon it with equal Force: Whereb 

it is attempted to prove the Afﬀertion of Mr. Leibnilg, that the 
force of the ſame Body in deſcending is proportional to the Height 
from whence it falls; or, in all Motion, proportional ro the Square 
of the Velocity, and not proportional to the Velocity it ſelf, as 
is commonly thought. On the contrary, I think this very I'xpe- 
riment proves the great unreaſonableneſs of Mr. Leibiiiz's No- 
tion. 

Certainly this Experiment of Polenys is much more fit to inform 
us of the Law, by which theſe yielding Subſtances reſiſt the Motion 
of Bodies ſtriking upon them, than to ſhew the Forces, with which 
Bodies ſtrike ; for whatever thoſe Forces be, the Effects mult be very 
different, according to the Difference there may be in the Rule ob- 
ſerved by ſuch Reſiſtance. _ 1 


Now this Experiment ſhews, that if two Globes in Motion bear 
againſt equal Portions of the yielding Subſtance, the Oppoſition, 


that Subſtance makes to the Motion of the Globes, will be the ſame 
in both, however different the Velocities be, with which they move. 
This I demonſtrate as follows. 5 TL 
Let A and B be two Globes, equal in Magnitude, but of diffe- 
rent Weights, which are equally immerſed into a yielding Subſtance, 


Suppoſe the Velocities, with which they move in their preſent Situa- 
tion, to be reciprocally in the ſubduplicate Ratio of the Weights of 


_ the Globes; that is, let the Ratio of the Weight of the Globe A to 

the Weight of the Globe B, be duplicate of the Ra7io of the Velo- 
city of the Globe B, to the Velocity of the Globe A. Since there- 
tore the Ratio of the Quantity of Motion in the Globe A, er of the 


Fove with which it moves, to the Quantity of Motion in the Globe 


B, or to the Force with which that Globe moves, is compounded of the 


Ratio of the Weight of the Globe A, to the Weight of the Globe 
B, and of the Ratio of the Velocity of the Globe A, to the Velo 
city of the other Globe B, the Force, with which the Globe A 


moves, is to the Force, with which the Globe B moves, as the Velo- 
city of this Globe B, to the Velocity of the other Globe A. Bur it 


tne ſame Oppoſition be made to the Motion of the Globes, when 


they bear upon equal Portions of the yielding Subſtance, the Effect 
ol that Oppoſition, while the Globes enter farther into the Subſtance 


by equal Spaces, will be proportional to the Time, in which the 
lobes are moving thoſe Spaces, or in which the Oppoſition is made, 


it we conſider thoſe Spaces while naſcent or in their firſt Origine ; 


the Effect therefore of this Oppoſition, will be reciprocally propor- 


tional to the Velocity of each Glohe ; namely, the momentaneous 
Loſs of Force in the Globe A will be to the momentancous Lols of 
Force in the Globe B, as the Velocity of the Globe B, to the Velo- 
city of the Globe A; and the whole Force of the Globe — 
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found to bear the ſame 22279 to the whole Force of the Globe B; cone. 
quently 5 Globes, \ While they penetrate equal Spaces into tie 
ſtan c, loſe part of their Force, which bear the ſame P roportiom 1 
whole: And therctore, ir their Velocities be at any time reciroc 
ly in the 10 0 duplicate Ratio of their Weights, ſo that the I. 
Degrees of! Motion, With Which they move, be reciprocally pr 
tional to their Velocitic CS the Forces, with which they prets i: 
yiclding Subſtance, at equal Indentures made in the Subſtar Ce, .. 
continde in the ſame Proportion; and therefore upon the Theo: y 
Reſiſtance here ſuppoſed, when the whole Force and Muti 
both theſe Globes 1s 1 loſt, they will be plunged into ths g. 
ſtance at equal Depths Ls 

Now vchereas in the Experiment ol Polenus, the Glo bes, fall 
from Heights reciprocally proportional to their Weights, STS Ur 
on the yield ing Subſtance with Velocities reciprocally in ti 
duplicate Proportion of their Weights, and the Ettect is in al | 
found to be, what is here deduced from this Theory oi Reliſtance 25 
it is a ſufficient Confirmation of the Truth of this Theory. 

Only here, I have juppoled the Globes to be ſtopt by the Ma 2 
Reſiſtance of the Subſtance, they move againſt; although in ſtrict 
nels they are ſtopt only by the Exceſs of that Reſiſtance above the 
Action of Gravity upon them. But 1 have neglected the Conſiders. 
tion of the Action of Gravity, that being but ſmall in Proportion 
ra the Reſiſtance, as will appear from the Globes being much more 

ipecdily ſtopt by this Reſiſtance, than they would be by the Acti. 
on of Gravity, if its force were applied upwards : ; for by that Force 
alone, the Globes would not be ſtopt, till they had meaſured Spaces 
equal to the Heights above the reſiſting Subſtance, from whence they 
tell; which Heights bear a great Proportion to the De pths, 1 n the 
yielding Subſtance, into which the Globes in this Expe riment 
immerſed, as I have found upon 'I'rial. 

As I have aſſerted that the very Experiment of Polemiss is not on. 
ly reconcileable to the common Doctrine of Motion, as I have now 
demonſtrated; but even that it does it ſelf make manifeſt the great 
unreafonablenels, if not the abſolute Abſurdity, of Mr. Leivnilz's 
Opinion; it remains that 1 briefly make proof of this. 

I two Globes A and | 5 of equal Magnitude but of dilieren! 
Weights, ſtriking on a yielding Subſtance with e qual Force, in cer, 
Caſe Joſs all their Motion at equal Depths, it is necchlary that a 
all times, during their Motion, they loſe equal Degrees 01 W 
when they bear upon equal Portions of the Sub zſtance, in entring e 
qual Spaces into the Subſtance. This will be ealily ſeen 3 W. 
has Ms been ſaid, Now whereas Mr. Leivnitz ſuppoſes die 
power of Gravity to give to the fame falling Body Degrees © 
Force pro; -ortional to the Height from whence it falls; according 
his Cpmion, by the Pon er of Gravity, equal Degrees ol Fans 
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are added in the deſcent of the ſame Body through equal Spa- 
ces; and in different Bodies deſcending through equal Spaces, the 
Degrees of force added will be as the quantity of Matter, 
or as the weight of each Body. Therefore while the Globes A 
and B penetrate equal naſcent Spaces into the yielding Subſtance, 
by the Action of Gravity, were not that Action overcome by the 
Reſiſtance of that Subſtance, additional Degrees of Force would be 
communicated in ſuch Proportion, that the force added to the 
Globe A, would be to the force added to the Globe B, as the 
weight of the Globe A, to the weight of the Globe B, or in the 
duplicate Ratio of the Velocity of the Globe B, to the Velocity of 
the Globe A. But ſince the Globes loſe the ſame Degrees of 


force in entring equal Naſcent Spaces into the yielding Subſtance, 


the Effect of the Oppoſition made by this Subſtance: to the Motion 


of the Globes, during the time of their paſſing through ſuch Na- 
ſcent Spaces, will be both the taking from them that ſame Degree 


of force, and moreover the additional Force, which would other- 
wiſe have been given them by their own Gravity. But farther, the 
Oppoſition made to the Motion of the Globe A, to the Oppoſi- 
tion made to the Motion of the Globe B, will be in the ratio com- 


FB pounded of the Ratio of the Effect of the Oppoſition, which the 


Subſtance makes to the Motion of the Globe A, to the Effect of the 
Oppoſition, which the Subſtance makes to the Motion of the Globe 
B, and of the ratio of the Time, in which the Oppoſition is made 


' againſt the latter Globe, to the Time in which it is made againſt the 


former; which latter ratio is the ſame with the ratio of the Velocity 
of the Globe A, to the Velocity of the Globe B. Bur ſince it is 
ſhewn, that the Effect of the Oppoſition made by the yielding Sub- 
ſtance to theſe Globes is two- fold, and that one part of the Effect of 


the Oppoſition made to the Motion of the Globe A, 1s equal to 


one part of the Effect of the Oppoſition made to the Motion of the 
Globe B; and that another part of the Effect of the Oppoſition 
made to the Motion of the Globe A, to another part of the Effect 
of the Oppoſition made to the Motion of the Glove B, 1s in the 
Duplicate ratio of the Velocity of the Globe B, to the Velocity of 


the Globe A: One part of the Oppoſition it ſelf made to the Mo- 


tion of the Globe A, will be to one part of the Oppoſition againit 
the Motion of the Globe B, as the Velocity of the Globe A, to the 
Velocity of the Globe B; and another part of the Oppolition to the 


Motion of the Globe A, to another part of the Oppolition to the 


Motion of the Globe B, will be as the Velocity of the Glove B, 
do the Velocity of the Globe A. So that when the Globes bear up- 
on equa] Portions of the yielding Subſtance, the Oppoſition 0 their 
Motion will be in part as the Velocity of the Globes, and in part 
rcciprocaliy as their Velocity. Fence, becauſe the reſiſting Sub. 
ſtance is of an uniform Texture, the Oppoſition to the Motion ot 
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either of the Glohes in its preſent Situation, and when moving with 
its preſent Velocity, will be to the Oppoſition it would meet with in 
the ſame Situation, if it moved with any other Velocity, partly as the 
preſent Velocity to that other Velocity, and partly as that other Ve. 
locity to the preſent. But by that part of the Oppoſition made a. 
gainſt the Motion of the Globe, which 1s directly as the Velocity, the 
Globe. can never be wholly ſtopt; for upon the ſtopping of the 
Globe, that part of the Oppoſition to its Motion will likewiſe totally 
ceaſe, and conſcquently the Globe's Weight will carry it further 
down, unleſs the other part of the Oppoſition againſt its Motion 
prevent it. But I ſay again, neither can this latter part of the 
Oppoſition made to its Motion be ever great enough to ſtop the 
Globe; for the Degree of this Oppoſition being reciprocally as the 
Velocity of the Globe, when the Motion of the Globe is wholly 
taken away, it will become infinitely greater, than at any time, 
while the Globe is in Motion; ſo that when the Globe ſhould be 
ſtopt by this part of the Oppoſition made to its Motion, the Op. 
poſition to the Globe's Motion will become infinitely great; inſo. 
much, that no Degree of force whatever could be able to impe! 
the Globe further into the Subſtance, but this can never come to 
paſs. Beſides, it is not neceſſary to apply any ſuch refined Argu- 
ment againſt this part of the Reſiſtance ; it would be alone ſufficient 
to conſider, how unreaſonable a Suppoſition it is, that a Reſiſtance 
ſhould increaſe, when the Velocity of the reſiſted Body decreaſcs. 
Thus may this Experiment be made uſe of to invalidate that 
1 very Opinion it is brought to ſupport. But another uſe may like. 
. wiſe be made thereof: For it will ſerve to illuſtrate what Sir 
= Jſaac Newton has more than once hinted, that the Reſiſtance of 
Fluids, which ariſes from the Tenacity of their Parts, decreaſts in 
a leſs Proportion than the Velocity of the reſiſted Body decreaſes | 
; for as this Reſiſtance bears a great Analogy to the Reſiſtance 
of the yielding Subſtances we have been here treating of, io we 
have found, that the Reſiſtance of theſe Subſtances does not much 
| depend upon the Velocity of the Body, againſt which the Reſiſtance 
/ is applied. 
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2. Suppoſe pieces of fine Silk, or the like thin Subſtance, extended 


An Argument in Parallel Planes, and fixed at ſmall Diſtances from each other. 
in confirmati- 


Suppoſe then a Globe to {ſtrike perpendicularly againſt the mid? 
on of the fore- "i 3 ; S : | 
. the outermoſt of the Silks, and by breaking through them 10. 
by —— Ne loſe part of its Motion. If the Pieces of Silk be of equal Strength, | 

371. 5%. 67. the ſame Degree of force will be required to break each of them; 

| but the Time, in which each piece of Silk reſiſts, will be fo mucn 

{ſhorter as the Globe is ſwifter ; and the loſs of Motion in the Globe 

2 | Sg CO1ic- 


Vid. Philoſ. Nat. Princip. Math, Prop. 52. lib. 2, in Schol. Opticks. Qu. 29. f. 
339, 3480. 9 
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conſequent upon its breaking through each Silk, and ſurmounting 
the Reſiſtance thereof, will be proportional to the Time. in which 
the Silk oppoſes itſelf to the Globe's Motion; infomuch that the 
Globe by the Reſiſtance of any one piece of Silk will loſe ſo much 
!s of its Motion as it is ſwifter. But on the other Hand, by 
now much ſwifter the Globe moves, ſo many more of the Silks it 
will break through in a given Space of Time; whence the number 
of the Silks, which oppoſe themſelves to the Motion of the Globe 
in a given Time, being reciprocally proportional to the Effect of 
each Silk upon the Globe, the Reſiſtance made to the Globe by theſe 
Silks, or the Joſs of Motion, the Globe undergoes by them in a 
giren Time, will be always the ſame, _ 5 

Now if the Tenacity of the Parts of Fluids obſerves the ſame 
Rule as the Coheſion of the Parts of theſe Silks 3 namely, That a 
certain Degree of force is required to ſeparate and diſunite the ad- 
hering Particles, the Reſiſtance ariſing from the Tenacity of Fluids 
muſt obſerve the ſame Rule as the Reſiſtance of the Silks, and there- 
pre in a given Time the loſs of Motion, which a Body undergoes in a 
| Fluid by the Tenacity of irs Parts, will in al! Degrees of Velocity be 
de ſame; or in fewer Words, that part of the Reſiſtance of Fluids, 
| which ariſes from the Coheſion of their Parts, will be Uniform. 


2. If a Man with a certain Force can move a Weightof fifty Pounds, 4» Account of = 
| through a Space of four Feet, in a determinate Time; it is certain %e Experi- 
| he muſt employ twice that Force to move one hundred Pounds %, 56 uh 
Weight, through the ſame Space in the ſame Time. But if he 7 Moving 3 
uſes but the ſame Force, he will move the one hundred Pounds 4izs is propor- 
Weight but two Feet in the ſame time. For as the one hundred ποοiKñ ro 
Pounds Weight contains two fifty Pound Weights, if each of chem m— og | 
has two Degrees of Velocity givea to it, it will exactly require the 2 1. T. : 
lame Force that would give one of them four Degrees of Velocity; Deſaguliers, 
hence it appears, that the Force is proportionable to the Maſs multi- <5 P. H. k. S. 5 
pied into the Velocity. . 8 | 26 375 . 

Let the Balance AB, whoſe Center of Motion, is at C, be fo 1 3. 
divided, that the Brachium A C be but the fourth Part of the Bra- Fig. 122. 
(Hum CB; it is known to all Mechanicians, that a Weight of one 
hundred Pounds at A, will keep in AÆquilibrio a Weight of twenty 
ive Pounds hanging at B, where 1t will have a Velocity four times 
greater than that of the Weight at A. For, not only when the Ba- 
lance is horizontal, there will be an ÆAgquilibrium, but when the Ba- 
lance is put in Motion, it will return to an AEquilibrium in a hori- 
zontal Poſition; the equal and contrary Forces applied at each, 
roying one another. Whereas, if the Forces were as the Maſs 
1i!tiplied into the Square of the Velocity, the twenty five Pound 
eight ſhould have been ſuſpended at D, only twice as far from C, 
5the Weight at A; and in general, let the make of the Engine be 
„nat it will, let the mechanical Powers be combined in any anner: 
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ther in different Directions, if their Velocities are reciprocally as 
their Maſics, they will deſtroy each others Forces and come to Reſt. 
Let the Weight Pof one Pound, be placed in the Scale ſuſpend- 
ed at the end A, of the Balance AB, which bears upon the Gnomon, 
or Iron Supporter, x hz, Then if the Weight C be let fall from 
D, or one Foot, it will by its Stroke on the end of the Beam ;, 
raiſe up the oppoſite end A with the Weight P, ſo high, that the 
Spring g will fly from the Button i, which kept it ſtreight and up. 
right before the Shock. If the Weight P be of two Pounds, it can. 
not be raiſcd by the fall of C from any height leſs than F or four 
Foot; whereas, if the force of the Shock was proportionable to th: 
Space, without any regard to the Time, P ought to be raiſed, when 
C falls only from E, or two Foot, which never happens; or, if the 
Stroke was proportionable to the Maſs multiplied into the ſquare ot 
the Velocity, when C falls from F, then P might weigh four Pound, 
whereas the Experiment will never ſucceed under thoſe Circumſtances, 
If (in order to avoid Friction) inſtead of a Blow, ſtruck upon the 
end B, by the falling Body, the ſaid Body C be faſtned to a pretty 
long String tied to the Bottom , as at c, and firſt lifted up on: 
Foot, and then let fall; ſo that in falling one Foot, it may pull 
down B, and lift up A with the Weight P of one Pound ; when- 
ever P is two Pounds, C muſt fall from a height greater than / or 
four Foot, otherwiſe it will not raiſe the Brachium A, eſpecially if it 


be ler fall between e and . a 


I took the Weight C of ſeventeen Ounces Troy, which was a 
round Ball of Lead with a hole through the middle of it, and hav- 
ing paſſed the String N-X through it, before it was faſtened to the 
Hook X, I placed the whole Machine in ſuch manner, that the 
String being ſtretched by the Weight N, went through the hole of | 


the Weight C, and likewiſe through the hole of the Brachiu B. 


upon which C lay, without touching the ſides of the hole either in 


the Weight or Balance; then having put ſuch a Weight P in the 


oppoſite Scale, as C falling from the height of one Inch, was able 


to raiſe high enough, to let looſe the Spring g þ from the Button? 
J added to P another Weight equal to it, and then letting fall Ca. 
long the String that guided it, from a heighth of two Inches, then 


of three, and then exactly of four, it would not raiſe the doub:: 


Weight P to the former height, but falling from five Inches, vt 


little higher, it raiſed it up. 


Expertnent 
7 


Leaving every thing as it was before, I changed the Weight C ſor 
another leaden Ball of twice the Weight, which failing from ont 
Inch, raiſed the double Weight P to the uſual Height; then chang- 
ing the Weight P in any Proportion, whatever Height was required 
for the heavieſt Ball C (or C2) to fall from, in order to raile the 
Weight at P; more than four times the Height was required for the 
firſt Ball C, to raiſe the ſame Weight ſo high, as to let looe the 
Spring. Se | —— Frriect 
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I tried the Experiment with the Weight C hanging at the String 
1 (as in Experiment III.) and a Fall from a height of near five 
Inches, was required to raiſe double the Weight in the oppoſite 
Scale, that a fall from one Inch would raiſe ; only here the heighth 
above four Inches was not ſo great as in the former Experiment, the 
Friction being ſomething leſs. Then I ſuſpended the great Ball C 
or C2) by the String mc, and when by falling one Inch it raiſed 
the Weight P, the little Weight C could not produce the ſame 
Effect, without falling from a greater height than four Inches. 

It is here to be obſerved, that which way ſoever theſe Experiments 
are tried, the Objections rifing from the Friction do no way ſerve to 
confirm the new Opinion, becauſe they ſhew that (upon account of 
the Friction) the Heights muſt be ſomething more than in a duplicate 
Proportion of the Velocities, but never lets, to give a Blow with the 
ſame Body in Proportion to the Velocity. 9 

That the Momentum of Bodies is in Proportion to the Maſs mul- 
:iplied into the Velocity, is alſo molt evidently ſhewn from the Con- 
greſs of elaſtick Bodies, as has been demonſtrated by Sir Iſaac New- 
n in his Principia, in the Corollaries to his Laws of Motion. I 
nad often tried the Experiments there mentioned with Balls of Ivory, 
Glaſs, and Steel, of two Ounces each, and found every thing an- 
wer, allowing for the want of perfect Elaſticity in the Bodies. Bur 
now upon this Occaſion, as the Objections to the received Opinion 
were rerewed, I was willing to repeat the Experiments with the ut- 
moſt Accuracy; and therefore, as Ivory Balls are not equally denſe 
in all their Parts, and Glaſs Balls break after two or three ſtrokes ; 
I cauſed Balls to be nicely turned of Steel, and made as hard (as 
thc Workmen call it) that is, as elaſtick as poſſible, and the Weights 
of them were preciſely as follows: TWO Balls of twelve Ounces 
Troy each, one of ſix Ounces, one of three, one of two, and one 
o E.ight-penny-weight, Then making Pendulums of theſe Balls, 
and hanging them upon the Machine contrived by Mariolte for the 
Congreſs of Bodies, and lately improved by Dr. Grave/ande *, I 
meatured 57 4 Inches between the Center of Suſpenſion and the Cen- 
ter of Gravity of the Balls, and then every Degree of the Circle 
[ney deſcribed in their Oſcillation was one Inch, and the Degrees be- 
g marked upon a line of Chords on a Braſs Ruler above the Balls, 
by their Strings ſucceſſively covering the croſs Lines of Diviſion, 


dne Degrees that the Balls fell from, and thoſe to which they roſe, 


were very diſcernable to an Eye placed at a convenient Diſtance. 

I took the two Balls 12, and removing each from the loweſt 
Point of their equal and reſpective Circles, up to 4 Inches, or 4 
Degrees, I let them fall ſo that they met at Bottom, and were 
20th reflected again to 4, the Place from whence they tell, 
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Every thing elſe being as before, inſtead of one of the Balls 12, 


1 took the Ball 6, then letting 6 go from 8 Degrees, and 12 from 4 


after Reflection 12 was driven up again to 4, as before. 

The Ball 3 falling from ſixteen Degrees met the Ball 12 chat 
fell ſtill 5 4, and after Reflection 12 went up again to 4. 

The Ball 2 falling from 6? and 12 from 1%, 12 was reſleQed to 


1, and when 2 fell from 12 Degrees, and the Ball 12 from 2, the 
12 was reflected to 2. | 


The Ball of eight Penny Weight (which weighed but 35 of the 


fell from half a Degree ) to the ſame Place again. 


In all theſe Experiments the Error, or V ant of perfect Refle ection. 


Ball 12) falling from fifteen Inches or Degrees, Taiſed up i (chat 


was greater in the little Balls than in the great ones, on account of 
their oping through a greater Arc of a Circle, whereby they devia- 
ted more from a Cycloid than the great ones; as likewiſe on account 


of a Reſiſtance of the Air, which muſt be greater becauſe of the lit- 
tle Balls going through a greater Arc, moving with more Velocity, 


being ſuſpended by a String as thick as that of the great ones, and 


having more Surface in Proportion to their Weight. But all the 
Errors do not bring the Phenomena any thing near what they ought 
to be, if the Force of the Bodies was as the Square of their Veloci- 
ties multiply'd into their Maſſes, for then the Ball 12 would have 
been driven to Heights very different from what it roſe up to. 


In the eighth Experiment, the Ball 12 ſhould have riſen to near ſive 


Inches and three quarters, for the Ball 6 falling with the Velocity 8, 
muſt have had its Force = 8x 8 x6 384; and then, that the Ball 


12 might have the ſame Force or Quantity of Motion, it muſt riſe 


near to 5, 7 becauſe 5,7 x 5,7 x 12 389, 88. 


In the ninth, 12 ſhould have riſen to $ ; for the Bail 3 muſt have 


had its Force =16x16x3 = 768, and if 12 received its whole 
Force it muſt have riſen to 8 becauſe 8 x $ x 12 = 768. 

In the ſecond Part of the tenth Experimeat, 12 ſhould have riſen 
to near 5, becauſe 12 * 12 x2 =288, and 5 x5 x12 is but 300. 

In the eleventh, the Ball 12 (thirty times heavier than the little 
one) muſt have gone to 2 4 Inches, becauſe the Momentum of the 
little Ball being = 15 x 15 X1= 225, that of the Ball 12 mult be = 

2,75X $,75.x 12. 226, Ke. 


It may be here alle deed, that one ought to ſubſtract the Momen- 


; Tum, with which the great Ball comes upon the little one; but that 
won't mend the Matter much, though indeed che Difference will 


de leſs. For, 


In the eighth Experiment, if we ſubtract 4x 4x 12 = 192 from 
389,88 there will remain 197,88, and the Ball 12 will go but to 43 
but then in Experiment 9, if we ſubtract the ſame N 192 from 766, 8 

we ſhall have 576, which would carry 12 to near ſeven De Zrees, be a 
cauſe 7 X7 X12 = 588, 


3 : In 
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In the tenth Experiment, there is only 48 to be ſubtracted; and 


in the eleventh only 15, and therefore the Velocity of 12 will very 
much fall ſhort of what 1s agreeable to the new Opinion. 

Aſter the Experiments made, and what has been ſaid, till theſe 
Conſequences are overthrown, no notice ought to be taken of Ob- 
jections, or new Experiments. But to give the Objectors all poſſible 
Satisfaction, I ſhall, in the following Paper, endeavour to ſhew the 
Fallacies of the Arguments, and ſolve the Phenomena of the Expe- 
riments made; ſhewing, both by Reaſon and Experiment, that the 
Facts ought to be as they are, in conſequence of the received Opini- 
on and Laws of Reſiſtance. | 


4. Polenus's Miſtake lies in this; that he eſtimates the Force of the 
Stroke of the falling Balls, by the Depth of the Impreſſion made in 
| the Tallow, Clay, Wax, or any yielding Subſtance. 
_ conſider, that when two Bodies move with equal Forces, but diffe- 
rent Velocities, that, which moves the ſwifteſt, muſt make the deep- 
eſt Impreſſion, whilſt the ſloweſt Body communicates its Motion to 
the Clay round about, and therefore does not ſtrike in fo deep as the 
ſwifter Body, which puts in Motion few Parts of the Clay, beſides 
thoſe that are before it, and which Parts have ſo much leſs Time to 
oppoſe this Body's Motion, as its Velocity is greater. To make 
this plainer, Let us ſuppoſe a Door half open, and moving very 
freely on its Hinges ; if a Piſtol be fired againſt it, the Ball will go 
through the Door without moving it out of its Place; but if we take 
a large Weight of Lead, and throw it againſt the Door, with the 
ſame Force as the Piſtol Bullet moved, the Door will be carried 
our of the Place on its Hinges by the Stroke; becauſe in the firſt 
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Caſe, the Motion of the Ball is communicated but to a few Parts of 


the Door, and in the laſt ic is diffuſed all over it. Nay, the Door 


will be moved by the Stroke, even though there ſhould be a promi- 


nent Part in the Lead, no bigger than a Piſtol-Bullet, in order to 


ſtrike the Door upon no more of its Surface, than the Bullet had 
done. . | 


For iliuſtrating this farther I contrived the following Experiment. 


i cauſed a Machine to be made, conſiſting of a Baſe of Wood 
A B, Which could be ſet horizontal by mcans of three Screws, ſuch 
5 SS; Upon this Board, or Baſe, there flood upright two parallel 
Boards, about four Inches wide, and four Inches aſunder, with the 
FEioow-picce E F fliding behind one of them, fo as to raiſe its up- 
ber End F to any Height defired, Between theſe Boards, ſquare 


» » 
9 


Frames of Wood CC Sc. with Paper extended upon them, could 


A ; 25 a — | - 3 ; = A 8 5 3 wy 
de in, to the Number of Six, in an horizontal Poſition. Theſe 
„r * 1 N | . Fs if a ' , > T 
aber Diaphragms being thus placed, I ſaiponded an Ivory Ball ol 
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about one Inch and a half Diameter, weighing ſomething more than 
an Ounce and an half, by a ſhort Thread, under F, ſo that its Cen. 
ter of Gravity hung four foot over the firft Diaphragm ; then cur- 
ting the Thread, the Ball fell upon the Paper, and by its perp«nd;. 
cular Stroke broke through that Diaphragm, and the three next un. 
der it. Then putting ſo much Lead into the Ball above-mentioned. 
( which was made hollow for that Purpoſe ) as to make it weigh twice 
as much as it did before; and bringing down F, to let it fall but 
from one foot; it broke through only two Diaphragms by its Fall. 


Making the Experiment ſeveral times with different Heights, but 


| ſtill keeping the Proportion in Height of four to one, when the 


Balls were as one and two, the heavy and ſloweſt Ball broke through 
but half the Number of Papers. It happened indeed ſometimes that 
there was ſome little difference, when the Papers were not equally 
ſtrong, or equally ſtretched, but the ſwifteſt Ball always broke through 


more Papers than the flow one. 


Now though this Experiment does at firſt ſeem to confirm Pils. 
15's Theory; yet, when duly weigh'd, it proves no ſuch thing, For 


the lighter Ball does not break through more Papers, becauſe it has 
more Force, or a greater Quantity of Motion, but becauſe each Dia- 


phragm has but half the time to reſiſt the Ball, that falls with 
a double Velocity, and therefore their Reſiſtance being as the time, 


as many more of them muſt be broken by the ſwift Ball, as by 


the {low one. 


To all the Objectors, that allow the F orce of moving Bodies, and 
their Quantity of Motion to be the ſame, what has been ſaid in 


this and my former Paper, ſeems to be a full Anſwer ; but as there 

are now ſome Philoſophers, who diſtinguiſh that Force from the 
Quantity of Motion, I am obliged to ſay ſomething more for che 
clearing up of that Point. . . 


> 


If I underſtand them right, they call vis viva, a Force, whole 
Effect is ſenſible, as the Force of Gravity, when it accelerates Bo- 
dies in their Fall; and vis mortua a Force, which being deſtroyed, 
produces no ſenſible Effect, as the force of Gravity acting upon 4 
Weight in one Scale of a Balance, when the Weight cannot deſcend 
by reaſon of a Counterpoiſe in the other Scale. But certainly no 


Man, that conſiders the thing attentively, would make that Diſtin— 


ction, However, ſince Polenus allows, that the Quantity of Mot! 
on in Bodies is as the Maſs multiplied into the Velocity (or MV. 
but ſays, that the Force, with which they act, which he diſtinguiſhes 
by the Names of vis viva, is as the Maſs multiplied into the Square 


of the Velocity, or MVV: I have made the following Experiment! 
to ſhew his Notion to be inconſiſtent; though ail the. Phoenomens 0 


unequal W eights applied to a Statera, ſo as to make an AR quilior iii, 


might ſerve for that Purpoſe, if it had not been objected, that ch 
particular Conſtruction of the Machine hindered it from agrec 
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with the ſuppoſed Theorem, that the Force is as the Matter multi- 

plied into the Square of the Velocity. 

Leet two Balls, A and B, be joyned by a String, which going Experiment. 
through the ſmooth Hole C of an even Table, and under the Pulley Fig: 125. 
P, ſuſpends a Weight W. It is plain, that upon letting go the Balls 

A and B, from the places A, B, they will move towards C with the 

{me Force, becauſe each of them will be drawn towards C by half 

the Force of the Weight W, whether the Balls' be equal, or unequal. 

1. The Balls being of two Ounces each (of Ivory), were, at the 
ſame inſtant of Time, let looſe from A and B, each diſtant twelve 
Inches from C, and both came to C at the fame Time. Here the 
equal Forces will agree with the Product of the Maſſes into the Ve- 
locities, or into the Squares of the Velocities; becauſe A x12=B x 12, 
as well as A x 144 is equal to B x 144. ; 

2. If A be four Ounces Weight, and let go from D, or fix 
Inches, whilſt B, equal to two Ounces moves from 12 Inches; both 
Bodies will again meet at C: therefore here the equal Forces muſt be 
expreſſed by the Maſſes into the Velocities, and not into their Squares; 
for though A x 6 be equal to Bx12 (4x0=2 x12), Ax G G, or 
144 is but half of B Xx 12 x12, or 288. Whereas if the Forces 
had been as Polenus affirms, B ſhould have been let looſe only from 
$, 4 Inches. . de 
3. When A is ſix Ounces, it is let looſe only from E, or 4 Inches, 
to meet at C with B let looſe from 12; for then Ax4=—=Bx12, 
whilſt Ax 4x 4, or 96, is three times leſs than B x 12 x 12, or 288. 

So that according to Polenus, B muſt have been let looſe from 7; but 
in that Cale it comes ener ee than A775 

N. B. The Weight W, muſt be greater than the Weight of both 

Balls, leſt the Friction of the Table ſhould ſpoil the Experi- 


ment, 


5. A Variety of Experiments have been made, and reaſoning uſed in 4 N ye 

England and France, to prove the Truth of the common Opinion; » hb» Now | 

but they do not entirely ſatisfie all the Gentlemen on the other fide of 0/1797 7019- 

the Queſtion. The preſent ingenious Profeſſor of Mathematicks and OE 5 * 

Philolophy at recht tells us in the Preface to his Epitome Elemen- ins Bate. 5 

torum Phyſico- Mathematicorum, publiſhed this Year, Anno 1726, In the Caſe of the 

crporum motum viribus ſupputandis amplexus ſum ſententiam Cl. Leith- Colliſion of 

nitſii, Hugenii, Poleni, S. Graveſandii, & antique valedini, quam 5 

 haﬀenus foveram, & docueram: Neque me retinuerunt argument doc- M6: Toha J 

ſamorum virorum in Galliis & Britannia eandem defendentinum. Ft mes, H. R. &. 

quando experimenta d Poleno & S. Graveſandio deſcripta examinantiuy N 399. p. 

S inſpiciuntur, tam manifeſto evincunt vires corporum percnutientium efſe 4 

mm ratione compoſita ex quadrata velocitatum. & ſimplici maſſarum, ut 

ults ſubſcribere teneamur, niſi aperlilſimis contradicere ſtudeamus. I beg 

leave to examine the truth of the new Opinion in the Cate here pro- 
TTT 5 - pol, 
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 falſum de menſura virium ſecuti ſunt principium, & quod veritati ian 


follow it with 10 Degrees; the reſpective Velocity will be 8 as be. 
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poſed, viz. Vires corporum percutientium; and I ſhall endeavour to 
ew from their own Principles, that it cannot be true in all the 
Caſes of Non-Elaftic Bodies. 

It is allowed, that the common Rules of finding the V elocitics of 
Non-Elaſtic Bodies after the Stroke are true: For thus the inc 


wy 4 II 


ous Mr. 8 Graveſand tells us in Paragraph 251, of his Supplemzi. 
tum Phyſicum; Ex hoc principio (i. e. multiplicando maſſam per wve!;. 
citatem) deduxere Philoſophi ipſas illas regulas n. 234. V. 237. J. quas 1 

variis modis ex principiis noſtris deduximus; mirum bie quid cone 


error erroris fuit deſtrutiio, Gf duplex error ad veritatem conduit : 


203 


11 


minime congruum eſt, nullam vim intro premendo partes, & haryz 
perando cobefionem corpora amiltere poſuere. Now the Rule for find. 
ing the common Velocity of Non-Elaſtic Bodies moving the fame 

way after the Colliſion, is, to divide the Sum of the Quantities of 
Motion in the two Bodies, by the Sum of the Quantity ot Matter 

It is alſo granted, Motu duobrs corporibus communi corpora hc in 
fe mutuo agere non poſſe. Sect. 215. Pendet ergo ins a 8 pelocital. 
reſpefiiva, qua manente intenſi tas impadtionis eadem erit, quomod cu. 
que celeritates abſolute varient. Ab intenſitale hac pendet nila 2 


troceſſio, que ergo ſemper eadem erit, ji duo corpora eadem velscital. 


reſpedliva in ſe mutuo incurrunt, quibnſcunque velocttatibus moveantir 
Theſe Principles furniſh us with an Argument againſt the new 
Opinion. For if it be true, then equal Cauſes may have unequal 


Effects, and that in their own Senſe of an Effect: The Proof thall 


be taken from Inſtances of the Effects of the Colliſion of T\on- 
Elaſtic Bodies, whole reſpe ective Velocities ſhall be always e- 
qual. 

Let (A) and (B) tand for two Non-Elaſtic Bodics of equal 
Quantities of Matter; and let (B) be at Reſt, while (A) moves 
towards it with 8 Degrees of Velocity. 


Here the common Velocity after the Stroke will be half the Ve 


 locity of (A) before the Stroke, i. e. 4 Degrees. Conſequently LU 


Force in (B) thus COMMUNICATE d by the Stroke will be as its Square, 
or 16. 


Let (B) move lard with two Degrees of Velocity, and { 4 


fore; conſequently by their own Principles quoted above, the Strok! C0 
in both Caſes are equal. The Velocity in 'B) after the Stroke / 
be halt the Sum of the Velocities beiore the Stroke, has 6 Degrees, 


by the common Rule. 


According to the new Opinion, the Forces being as the Squares 
the Velocitics, the Force of (B) before the Stroke will be to I'S 
Force after the Stroke, as the Square of 2 is to the Square of 6 
as 4. 1s to 30. Subduct the Force in (B) before the Stroke, Fs 

the Force it has alter the Stroke, and you have the Degrees of Fos 
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-ommunicated by the Stroke : Which, if this Opinion were true, 
would be 32, i. e. juſt double the Number of Degrees communica- 


ted by the ſame Force in the former Inſtance, which was but as 


16, Thus equal Strokes produce unequal Effects in our ſenſe of 
Effects. 3 
The following Table gives ſeveral other Inſtances. In the three 
arſt Columns you have the Velocities of the two Bodies both before, 
and after the Stroke; in the two next, you have the Forces in (B) 
both before, and after the Stroke; and in the ſixth, the Difference 
of thoſe Forces, or the different Degrees of Force effected by the 
{me Stroke; and in the laſt Column, the Proportion of thoſe 
Forces, or Effects of the Cauſe or Stroke. LES 


The: Velo- Force com- 
city in | The Forces] municated] Propor- 
VT 
. „ 
F 16 1 
10 6 iS 


2 | | ; 

V 100 64 
18 10 14/100 196 96 
22. 14 18198 2241 129. 
26 18 22324 4384 1 1 
e | 
Before After | Before After | 


the Stroke. | the Stroke. TS 
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If it be ſaid, that I have not conſidered the other Part of the en- 


tire Effect of the Stroke, the Intropreſſion of the Parts; I reply, 


this will make but a ſmall Alteration in the Matter; ſince the 
Intropreſſions in all theſe Caſes are equal, the relative Velo- 
cities being by Suppoſition the ſame: So that notwithſtanding, 
upon the whole, one and the ſame, or equal Cauſes, will produce 
unequal Effects. TO = 


6. The Demonſtration runs thus: «© Concipio corpus C Fig. 126. 
moveri oblique in elaſtrum L, velocitate C L ut 2, angulo 
inclinationis CL. P exiſtente 30 gr. cujus nempe ſinus CP eſt ſe- 
miſſis radii CL. Suppono autem eam eſſe reſiſtentiam in elaſtro, 
ut ad illud tendendum requiratur præcisè unus velocitatis gradus 
in illo corpore, fi perpendiculariter impingeret. Quid ergo jam 
fiet poſt incurſionem obliquam corporis C in elaſtrum L? Quo- 
mam motus per CL componitur, ut notum eſt, ex duobus col- 


* ateralibus per CP & PL, & cum CP, ſecundum quam cor- 
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< pus directè impingit in elaſtrum L, exprimit dimidiam celeritatem 
«4 8 per CL, conſumetur hic motus per C P, tenſo elaſtro 
( perinde enim effet, ac ſi corpus C celeritate CP perpendicula- 
riter incurreret in elaſtrum, quod per Hypotheſin, eam celerita- 
© tem deſtruere poſſet) remanente corporis celeritate, & directione 
PL. Prod ucta igitur P L in M, ita ut LM ft = PL 
(ponitur enim CL 2) & applicato in M alio ſimili elaſtro fa. 


cc 


te 


cCiente cum L. M angulum LM Q, cujus ſinus L Ag CP, 


per eandem rationem v manifeſtum eſt corpus C, poſt tenſionem ela- 


0 


v6 


vato motu per QM. Prolongata itaque QM ad N, ut fiat 
MNS QMS ibique ſubſtituto elaſtro ſimili tertio conſtity- 
ente cum MN angulum MN R ſemirectum, quo ſcilicet MR 
00 terüm, it =CP=1; patet ſimiliter motum per M R totum im- 
0 penc di in tenſionem elaſtri N, corpore interim mover! pergente di- 
„ impingat perpendiculariter in elaſtrum O, huic tendendo totam 
ſuam vim reliquam dabit; ipſum itaque corpus ad quietem re- 
e digetur. Hiſce ita præmiſſis, patet nunc potentiam corporis C 
« tantam fuiſſe, ut per ſe ſolum tendere poſſit præcisè quatuor e- 


ce 


4 


(0 


locitas corporis æqualis ipſi C, adeoque cum effectus illius qua- 
druplo major ſit quàm effectus hujus, evidens eſt quoque vim cor- 
poris velocitate 2 grad. quadruplam eſſe vis corporis guſdem, vel 
equals, velocitate 1 grad. 

« Haud abſimili modo demonſtrarem corpus C velocitate 3 grad. 
«« tendere poſſe 9 elaſtra, ad quorum unum tendendum unus velo- 
« citatis gradus in eo corpore requiritur, & tandem in genere nume- 


vc 


40 


velocitatis. Unde 1gitur ſequetur, vires corporum æqualium eſſe 
8 doplicata ratione celeritatum. QE D. 


This Argument is IO, 3 on the commonly received 
Dose of the Compoſition and Reſolution of Forces, and not up- 
on any decifive Experiments, that have been actually made upon 
this Occaſion. 

2. All that is proved from this Doctrine, is, that a Body moving 
with two Degrees of Velocity, may be made to bend 4; with 3 De- 
Br ees of Velocity it may be made to bend ꝗ ſimilar Springs, cach de- 

ſcroying one Degree of Velocity in a perpendicular Direction, be- 
tore its Force is entirely ſpent, provided you take care to alter the 
Directions of the Motion in every Stroke but the laſt, after a cer- 
tain manner: That had the ſame Body moved but with one De- 
gree of Velocity in one Direction, and that in a perpendicu/ar 
one, it would have loſt all its Force at once, and bent but one of thole 
Springs: Which is far from proving the thing in Queſtion, 


23 


{tri L, tenſurum eſſe elaſtrum M, amiſſo motu per LO, & ſer- 


<< rectione & celeritate RN — 1. Denique ſi hac celeritate reſi dua 


laſtra talia, ad quæ fingula ſeorſim tendenda requiritur dimidia ve- 


rum claſtrorum tenſorum ſemper eſſe quadratum numeri graduum 
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2. To make the Reaſoning on this Head concluſive, the two 
Bodies ſhould not only be equal in Quantity of Matter, but alike in 
that material Circumſtance the Direct ion of their Motions; ſo that 
if one of the Bodies move in a perpendicular Direction, the other 
ſhould do ſo too; or if the one ſtrikes in an oblique Direction, the 
other ſhould do the ſame, and that in the fame Degree of Obli— 
quity 3 and laſtly, if one moves in ſeveral Directions, the other 
Hhould do the ſame. But in the Caſe before us one is ſuppoſed to 
move but in one Direction perpendicularly, and the other to move in 
three oblique Directions, and but one perpendicular. 

4. Let therefore the ſame Body move always in the ſame Direc- 
tions, and with a ſmall Alteration, 'the Argument uſed in this De- 

monſtration will be fo far from proving that ſide only of the Quet- 
tion for which it was brought, that it will equally ſerve to prove the 
truth of the other, namely, that the Forces of the ſame Body mov- 

39 with different Velocities are as thoſe Velocities. 

Let therefore the ſame Body, inſtead of moving with two Degrees 
of Velocity, move but with one, and in the ſame Directions as a- 


bore; only let the Springs be capable of deſtroying but half a De- 
gree of Velocity in a perpendicular Direction; then by the ſame 


155 of reaſoning it will follow, that this Body will now alſo bend 4 


nilar Springs, before its Force is ſpent; ſo that the fame Body 


moving with half the Velocities, and in the ſame Directions as be- 
fore, bends the ſame Number of Springs; only now the Springs 
make but half the Reſiſtance, that the Springs in the former Caſe 
mace; therefore the Effect in this Caſe, according to our way of 
eſtimating an Effect, is but half the former Effect; conſequently the 
Forces producing theſe Effects are as 2 to 1: But in this Ratio are 
the Velocities, with which the Body moved in the two Caſcs; tchere- 
e the Forces are as the Velocicies. 

"The the Body move with 3 Degrees of wal ty; ad it will 
nd 9 ſimilar Springs, each deſtroying one Degree of N eier in 
a : erpendicular Direction, before the whole Force is conſumed. So 
5 1:10 0 by the ſame way of arguing, it 1s as certain, that if the fame 
bprings, each deſtroying a third Part of one Degree of Vel „ci in 
ir Direction, before its Force is cxtinguiſhed: So that 

ul the Effects, or Reſiſtances overcome in the ſame Directions, are, 

according to our way of computing, as 3 to one; and 0 alſo their 
For ces muſt be but in the ſame Katia « ol 740 1, as were the Ve- 
locities; conſequently the Forces are as thie Velocitics, _ 

5- Since therefore this Proof rang rom the Doctrine of Com- 
-vition and Reſolution of Forces cqua! iy proves both! 1328 of the 


Veſtion, it Proves 1400 much, O II e uity nothing Al al II; and! 18 i 


uicretore 1 from deſerving the Nams vi a D-moaitra tion. 
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292 The Forces of Bodies in Motion. 


2 en +. The Reſult of theſe Experiments is, That the Velocities of any 
ſome Expl. 


ee ; Hy. Fluid, iſſuing out at equal Orifices made in the Sides of Veſſels fills; 
draulies, ieh up to different Heights, and kept full at thoſe Heights, above the 
ſeem 15 ror e, Orifices, are found to be as the ſquare Roots of thoſe Heights reſp ec. 
rat the, Tce tively. Thus, when the different Heights above the Orifices are: 
67 C 75 741 #15 * T 6, . N V f 

oo D, ies ore The Numbers 1, 4, 9, 16, Ce. the Velocities of the Particles of 


as the Squares Water, iſſuing out, are found to be as the Numbers 1, 2 


of their Feiy- 4, Cc. 
1 85 5 the 4 he ee drawn Norm theſe Experiments, in 2 avdur 
me. NY 400, 


of the Opinion, that the Forces of equal Maſſes, or moving Botlics, 
ö are proportional to the Squares of their Velocities, runs thus. 
the Particles of Water, being of the ſame Nature, and uniform, 
every ſingle Particle iſſuing out with two Degrees of Velocity, mul: 
move with 4 Times the Force of any other ſingle Particle, that move; 
but with one Degree of Velocity; becauſe the Force with which it 
moves, is the Effect of a Cauſe 4 Times greater; namely, the Pre 
fure of a Column of Water, whoſe Height i is 4 Times greater, 
Thus, again, a Particle of Water running out, with 3 Degrees o. 
Velocity, muſt move with 9 Times the Force of a Particle moving 
with but 1 Degree of Velocity; becauſe that Force is the Effect ot 
a Cauſe 9 Times greater, viz. the Preſſure of a Column ꝙ Times 
higher: Since no leſs than a Column 9 Times higher, is found, by 
Experience, neceſſary to make the ſeveral Particles of Water iſſuc 
out with 3 Degrees of Velocity. So that, in theſe two Inſtances, it 
ſeems to be certain, that the Forces communicated, are as the Squares 
of the Velocities. And that it is fo univerſally, is argued thus: 
The Preſſures are as the Altitudes, and the Altitudes as the Squares 
of the Velocities of every ſingle Particle; therefore the Preſtures 
are as the Squares of the Velocities ; but the Preſſures are the Cau- 
ſes of the Forces, with which the ſeveral Particles of Water iſſue 
out, or move; and therefore ſince Effects are proportional to their 
Cauſes, the Forces with which the ſeveral Particles iffue out, and 
move, are as the Squares of the Velocities. 
Sew t 4: The Fault committed in this Reaſoning, and which quite runs 
_ _ through it, is the miſtaking a Part of che Effect for the SIA: 
The entire Effect of any of theſe Preſſures is, not barely a certal 
Number of Degrees of Velocity, in any ſingle Particle, but certain 
Degrees of Velocity in a certain Number of Particles, and that cer- 
tain Number of Particles, in a given Time, is, conteſſedly, as the 
Degrees of Velocity. 
Ae It. The entire Effect of theſe Proffires being taken into Confideration, 
" ſeems to overturn this new Rule in Mechanicks for computing the 
Forces of moving Bodies, which is, That the Forces are as the Quan 
tities of Matter multiplied by the Squares of the Velocities. And this 
I ſhall endeavour to make out t thus: : The Gentlemen who advance 


3 | | this 


A 
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II 


The Forces of Bodlics in Motion. 


this new Rule, at the ſame Time that they aſſert the Velocities, in 
the Caſes of the Experiment above-mentioned, to be as the Square 
Roots of the Altitudes, do alſo confeſs, that the Quantities of the 
Fluid, preſſed out in equal Times, are as thoſe Velocities. For 
thus an ingenious Profeſſor tells us in his Epitome Element. P/. 
Halb. Part. 2%: Cap. iv. p. 666. Quantitates fluidorum ex utro- 
« gue vaſe exeuntium in eodem tempore ſunt inter ſe velut celeritates, 
« gdeogue in ſubduplicata ratione altitudinum fluidorum ſupra foramina.” 
Now it this be true, that the Quantities of Water flowing out in 
equal Times, are as the Velocities, then the Forces cannot be as the 
Quantities of Matter multiplied by the Squares of the Velocities : 
For then the Effects, inſtead of being proportional, would be more 
than in Proportion to their Cauſes. Thus, the Effect of a Preſſure 
of a Column of any Fluid, as Water, 9 Inches high, inſtead of 
being but 9 times greater than that of 1 Inch above the Orifice, 


will be no leſs than 27 Times greater. For the Velocity being at 


this Height triple, the Quantity of Matter in a given Time, will 
alſo be triple; which laſt, multiplied by the Square of the Velocity, 
gives 27 tor the Force communicated by a Prefſure of 9 Inches in 
Altitude, while the Force communicated by the Preſſure of 1 Inch, 
i3 but as 1. So that the moving Forces produced will be as 27 
to 1, while the Cauſes producing theſe Forces, are but as 9 to 1, 
. e. three times too little tor ſuch a Purpoſe. 
Thus again, if the Velocities be as 1 and 4, the Quantities of 
Water iſſuing out will be as 1 and 4; but the Effects, or Forces 


produced, according to the new Rule, will be as 1 and 64; though 


ihe Preflures, which communicate them, are but as the Altitudes, 
which are as 1 and 16. Whereas, to produce ſuch Effects, the Al- 
titudes of the latter Column ought to have been as 64 i. e. 4 Times 
greater than by Experience it is found to be. 

I cannot but obſerve, in the laſt Place, that the common Rule of 
tilimating the Forces of moving Bodics by the Quantities of Matter 
rmuitiplied by their Velocities, is rather confirmed by theſe very Ex- 
periments. For then, according to the old Maxim, Effects are pro- 

portional to their Cauſes, the Forces communicated will be as the 
Forces communicating, or Preſſures. Thus let the Altitude, and 
conſequent Preſſure of any Column of Water be 9 Times greater 
than the Altitude of another; then the Velocity of every ſingle Par- 
tle of Water preſſed out will be triple, and the Number of Parti— 
cles iſſuing out in a given Time will likewiſe be triple; therefore the 
horce reſulting from theſe two multiplied together, according to the 


common Rule, will be 9, proportional to the Prefture, as it ought. 


tO be. So again, if tne Altitude be 16 Times greater, the Velocity 
will be quadruple, and the Number of the Particl's quadruple, an! 
the Force produced the Product of theſe two i. c. 16, ſtill pig. 
Portional to the Altitude, or Preſſure. | 
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The Forces of Bodies in Motion. 
And univerſally, the Forces communicated, according to the old 
Rule, are in a Ratio compounded of two others, One of the Quan. 
tities of Matter, and the other of the Velocities : The Ratio of the 


Velocities, by the Experiments, is the ſubduplicate Ratio of the 
Heights, and the Ratio of the Quantities of Matter is, by Conte. 


ſion, likewiſe the Subduplicate of the Heights: Therefore the Com. 


Phyſices Elem. Math. Edit. 1. 


Of the Propor- 
tim of Veloci- 
ty and Forces 
in Bodies in 
Mytion, by the 
Rev. Dr. Sam. 
Clarke. NY 


401. þ. 382. 


pound of theſe 2 is the Ratio Integra, or ſimple Ratio of the Heights, 
in which Ratio are the Preſſures themſelves, which produce theſe 
moving Forces: So that, according to the common Rule, the Ef. 
fects are always proportional to their Cauſes. 

After the ſame manner S. Graveſande reaſons in Paragraph 255; of 


”\ 
< 


8. Every Effect muſt neceſſarily be proportionate to the Cauſe of 
that Effect; that is, to the Action of the Cauſe, or the Power cx- 
erted at the Time when the Effect is produced. To ſuppoſe any 
Effect proportional to the Square or Cube of its Cauſe, is to ſuppole 
that an Effect ariſes partly from its Cauſe, and partly from No- 
thing. = „„ 

1 a Body in Motion, the Force ariſing from the Quantity of the 
Matter as its Cauſe, muſt neceſiarily be proportional to the Quanti- 
ty of the Matter: And the Force ariſing from the Velocity of the 
Motion as its Cauſe, muſt neceſſarily be proportional to the Velocity 
of the Motion. The whole Force therefore ariſing from theſe two 
Cauſes, muſt neceſſarily be proportional to theſe two Cauſes taken 
together. And therefore in Bodies of equal Bigneſs and Denſity, or 
in one and the ſame Body, the Quantity of Matter continuing al- 
ways the ſame, the Force mult neceſſarily be always proportional to 
the Velocity of the Motion. If the Force were as the Square of the 
Velocity, all that part of the Force, which was above the Propor- 


tion of the Velocity, would ariſe either out of Nothing, or ( accord- 
ing to Mr. Leibnilz's Philoſophy ) out of ſome living Soul eflential- 
Ty belonging to every Particle of Matter, 


Whenever any Effect is in a duplicate Proportion, or as the 
Square of any Cauſe; it is always either becauſe there are two Cau- 
ſes acting at the ſame Time, or that one and the ſame Cauſe continues 
to act for a double Quantity of Time. N | 

The Reſiſtance made to a Body moving in any fluid Medium, 13 
in a duplicate Proportion to the Velocity of its Motion; becauſe, in 
Proportion to its Velocity, it is reſiſted by a greater Number ot 
Particles in the fame Time; and again, in Proportion to its Veloci. 
ty, it is reſiſted by the ſame Particles ſingly with a 


greater Force, 


as being to be moved out of their Places with greater Velocity. 


Light decreaſes in a duplicate Proportion of its Diſtance from the 
Sun; becauſe the Rays divaricate according to two Dimenſions ; ac- 


cording to the Dimenſion upwards or downwards, and according; to 


0 eq} 2 


The Forces of Baer in Motion. 


the Dimenſion fide-ways. But according to the third Dimenſion for- 
wards from the Sun, a Ray of Light undergoes no Alteration 3 be- 
cauſe the Particles, of which it conſiſts, being all emitted with an 
equal Velocity, continue every where at equal Diitance from each 
other. 

One and the ſame Cauſe, acting in a double Quantity of Time, 
produces the ſame Effect, as two equal Cauſes acting in u ſingle e Quan- 
tity of Time. One and the ſame Force, in two Parts of I ime, wil! 
cauſe a Body in Motion to deſcribe the ſame Space, as double the 
Force would do in one Part of Time. The Space deſcribed there- 
fore by a Body in Motion, is not as the Force; but as the Force and 
the Time taken together. A Body, with any the leaſt aſſignable 
Force, will move through infinite Space, if it meets with no Re- 
ſiſtence, in an infinite Time. And in Spaces where there is an uni— 
form Reſiſtence to Motion, the Space deſcribed before the Motion 
ceaſes, muſt needs be as the Force and as the Time together: Be- 
cauſe a double Force will carry a Body twice as far in the ſame Time, 
and will alſo cauſe the Motion to be twice as long Time in deftroy-. 
ing by an uniform Reſiſtence. The Space deſcribed therefore before 
the Motion ceaſes, is in this Caſe demonſtrably as the Square of the 
Force. A Body thrown upwards with double Force, will be carried 
tour times as high, before its Motion be ſtopped by the uniform 
Reſiftence of Gravity; becauſe the double Force will carry it twice 
as high in the ſame Time, and moreover require twice the Time for 
the uniform Reſiſtence to deſtroy the Motion. The Cale is the ſame 
in accelerated Motion; in Bodies accelerated by a Succeſſion of 
_ elaſtick Impreſſions, or falling with a Motion accelerated by the 


uniform Power of Gravity, or by any other uniform Power whatſo- 
ever, The Space deſcribed muſt needs be as the Force, and as the 


Time wherein the Force operates. 


What I have thus demonſtrated concerning any Force, conſidered 


as the Cauſe producing an Effect ; and concerning the Time, during 
which the Force operates; is on all Hands acknowledged to be true 
concerning Velocity. And therefore Velocity and 'F orce, 1n this 
Caſe, are 'one and the ſame Thing. So that to affirm Force to be as 
the Square of the Velocity, is to affirm that the Force is equal to the 
Square of itſelf. 

Now from hence appears very clearly the . of the Error 
theſe Gentlemen have fallen into, and of their Wee of the 
Experiments they build upon. 

The Effect of a Force impreſs'd on a beds Body, is the Mo- 
tion of that Body from one Place to another. Now foraſmuch as 
the Effect cannot but be proportional to its Cauſe, hence Mr. Leib- 
aug (whom the other Gentlemen have followed) contends that the 
Space deſcribed by a Body in falling, is proportional to the Force by 
Which It is s impelled during its Fall. Which Space being agrecd 0 
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296 The Forces of Bodies in Motion. 


be as the Square of the Velocity (as being proportional to the Ve. 
locity and to the Time taken together ) hence they inter that the Force 
likewiſe is as the Square of the Velocity. 

But from what has been ſaid, it 1s plain, that the Space deſcribed 
in theſe and all other the like Caſes, is not as the Force only, but as 
the Force and as the Time wherein the Force acts; that is to ſay, as 
the Square of the Force. For the Cauſe of the Quantity of the 
Space deſcribed, is not barely the Quantity of the Force, but alſo 
the Continuance of the Time wherein the Force acts. The Force 
therefore and the Time taken together, being neceſſarily as tlie 
Space deſcribed; as the Velocity and the Time taken together, are 
on all Hands acknowledged to be; it follows that the Velocity and 
3 Force are equal, and not the Force as che Square of the Ve- 

ocity. 

g When two unequal Bodies faſtened at the Ends of the Arms of a 
| Balance of unequal Length, counterpoiſe each other, and vibrate in 
equal Times; as they muſt neceſſarily do, being faſtened to the 
Arms of the ſame Balance: Which is an Obſervation Mr. Leibni:: 
lays great Streſs upon: In that Caſe indeed the Forces will be as the 
Spaces deſcribed, Buf not therefore as the Square of the Velocitics. 
For in that Caſe, the Velocities themſelves are as the Spaces deſcribed, 

ecauſe the Times are equal. 5 

When a Body projected with a double Velocity, enters per in- 
to Snow or ſoft Clay, or into a Heap of ſpringy or elaſtick Parts, 
| than in Proportion to its Velocity; it is not becauſe the Force is 
| | more than proportional to the Velocity; but becauſe the Depth 1: 
# penetrates into a ſoft Medium, ariſes partly from the Degree of the 
ö Poorce or Velocity, and partly from the Time wherein che Force 
operates before it be ſpent. 

8 In the Colliſion of hard Bodies, it is (I think) agreed on all Hands, 
| that it is demonſtrated by Reaſon, and confirmed by Experience; 
| that when a perfectly hard Ball, moved with whatever Degrees of 
| Velocity, ſtrikes full upon another hard Ball, equal in Bigne and 
( Weight, and without any Motion in it; if the Balls be unelaſtick, 
d | they will both go on together the ſame Way, dividing the Motion 
if _ equally between them, with half the Velocity the firſt Ball had ot. 
1 ginally: Bur if they be perfectly elaſtick, the moving Ball will con. 
| municate its whole Motion and Velocity to the quieſcent Bal), ar d 
= it ſelf lie ſtill in the other's Place. Were it true now, that the Force 
of the moving Ball was as the Square'of its Velocity; theſe Exper 
ments would then ſhew (which is infinitely abſurd ) that the Force 
or vis inertiæ in the quieſcent Ball, the dead Force, was always pr G- 
portional to the Square of the Velocity (which theſe Gentlemen allec! 
to call the living Force) of the moving Ball, whatever its V clocicy 
| were. Or the Force in both might juſt as reaſonably be ſuppol C 8 

be as the Cube, or the quadrato- quadrate, or — other Power © 
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the Velocity of the moving Ball. Which is turning the Nature of 
Things into Ridicule. 


III. Whereas ſeveral, who have been curious in meaſuring of Time, 4 Cintrivante 


have taken Notice, that the Vibrations of a Pendulum are flower in 0 avid the 
Summer than in Winter; and have very juſtly ſuppoſed this Altera- Le ities 
tion has proceeded from a Change of Length in the Pendulum ite] 


in a Chicks 
A 6 3 wh IMotin, 2 
by the Influences of Heat and Cold upon it, in the Citterent Seaſons fine byte 


of the Year; with a View therefore of correcting, in ſome Degree, 42m , Heat | 


this Defect of the Pendulum, I made ſeveral Trials, about the and Cold Hon 
| Year 1714, to diſcover whether there was any conſiderable Difference . wa 
of Expanſion between Braſs, Steel, Iron, Copper, Silver, Sc. when I G. Gri- 
expoſed to the ſame Degrees of Heat, as nearly as J could deter- ham, Laich. 
mine; conceiving it would not be very difficult, by making uſe of e EEC. 
two Sorts of Metals, differing conliderably in their Degrees of Ex- MI n 
panſion and Contraction, to remedy, in great Meaſure, the Irregu— 
| hrities to which common Pendulums are ſubject. But although it is 
eaſily diſcoverable, that all theſe Metals ſuffer a ſenſible Alteration 
of their Dimenſions by Heat and Cold ; yer I found their 
Differences, in Quantity from one another, were ſo ſmall, as gave 
me no Hopes of ſucceeding this Way, and made me leave off pro- 
ſecuting this Affair any farther at that Time. In the Beginning of 
Dec. 1721, having Occaſion for an exact Level, beſides other Mate- 
rials I made Trial of, Quickſ:lver was one; which, although I found 
it was by no Means proper for a Level, yet the extraordinary De- 
gree of Expanſion, that I obſerved in it, when placed near the Fire, 
beyond what I had conceived to be in ſo denſe a Fluid, immediately 
luggeſted to me the Uſe that might be made of it, by applying 
it to a Pendulum. In a few Days after, I made the Experiment, 
but with much too long a Column of Quickſilver, the Clock going 
ſlower with an Increaſe of Cold, contrary to the common Pendu- 
lum; however, it was a greater Confirmation of the Advantage to 
be expected from it, ſince it was eaſy to ſhorten the Column in 
any Degree required. The only doubt I entertained, was, left there 
ſhould not be a proportional Expanſion and Contraction between the 
Quickſilver, and the Rod of the Pendulum, through the various 
Degrees of Heat and Cold, from the one Extreme to the other. To 
make this Experiment the more convincing, I placed the Clock in 
4 Part of the Houſe, the moſt expoſed of any to the Changes of 
Heat and Cold, the Room having no Fire in it in the Winter, and 
expoſed to a South Sun, with Leads above it, which, in the Sum- 
mer, made it extremely hot. I hung a Thermometer by it, and 
had likewiſe another Clock at no greater Diſtance from it, 
than was neceſſary to keep the Cafes from touching one another. 
This Clock had been made ſome Years before, with extraordinary 
Care, having a Pendulum about 60 Pounds in Weight, and not 
© # N RAP —r 
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298 ATIrrepularities in a Clocks Motion avoided, 
vibrating "Thos one Degree and a half from the Perpendicular; and 
which, in a more temperate Situation, had not altered above 12 
tr 14” in 24 Hours, between Winter and Summer; but in this 
Place it altered 30/ a Day, between the hotteſt and coldeſt Wez. 
ther, in the Year 1722, a Year no way remarkable for either Ex. 
treme. But this great Alteration was owing to the Situation ! 
mentioned above, and which I made Choice of for the ſake of mak. 
ing the Experiment the more ſenſible. The two Clocks being firm. 
iy ſcrewed to a Party- Wall, I began to make the firſt Ag of this 
Kind of Pendulum, Dec. 18. 1721, and by Far. 3. perceiving the 
Pillar of Quickſilver conſiderably too long, I procured a ſhorter 
Glaſs, which I got ready by the cighth, and made uſe of, until tl; 
Beginning of Tune following : By which Time I was well ſatisfied of 
the Advantage of the Contrivance, notwithſtanding both theſe Pen- 
dulums were but rudely executed, and this laſt had the Pillar of 
Quickſilver too ſhort, but much nearer the true Length than the 
firſt, This encouraged me to provide another Glaſs, a little longer 
than the laſt, and to beſtow more Care upon all the Parts of the 
Pendulum that required Exactneſs. This being finiſhed, by the 5th 
of June, I began then to obſerve the Motion of the Clock, by the 
Tranfits of the fixed Stars, as often as the Weather permitted, mak- 
ing uſe of a Teleſcope which moved in the Plane of the Meridian, 
- with this Inſtrument I could be ſure of not erring above two e. 
conds in Time. The Clock was kept conſtantly going, without har. 
ing either the Hands or Pendulum altered, from the gth FI 1724 
4 to the 14th of OZ. 1725, being three Years and four Months. 
8 _ For the firſt Year, I wrote down every Day, the Difference be- 
teen the two Clocks, with the Height of the Thermometer, not 
N omitting the Tranſits of the Stars, as often as it was clear. The 
j Retult of all the Obſervations was this, That the Irregularity of the 
| Clock, with the Quickſilver Pendulum, compared with the T'ranſits 
. of the Stars, exceeded not, when grcateſt; a ſixth Part of that of 
'l the other Clock with the common Pendulum; but for the greateſt 
i Part of the Year, not above an eighth or ninth Part; and even 
. tis Quantity would have been leſſened, had the Pillar of Mercury 
becn a little ſnorter; for it differed a little the contrary Way from 
| the other Clock, going faſter with Heat, and flower with Cold; but 
1 made no Alteration in Length, to avoid an Interruption of the 
Obſervations. To confirm this Experiment the more, about the Be- 
ginning of Ju; 4% 1723, I took off the heavy Pendulum from the other 
Clock, and made another with Quickfilyer, but with this Difference, 
that c of a Glaſs Tube, I made uſe of Braſs, and varniſhed the in- 
lice, to ſecure it from being 1njured by the Mercury. This Pendulum! 
have made uſe of ever ſince, and find it about the ſame Degrec of | 
Exactnels as the other. The Reafon, why this kind of Pendulum 
is more exact than the common Sort, will be evident to any one, 


WO 
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who conſiders, that as Heat lengthens the Rod of the Pendulum, at 
mne ſame Time it increaſes the Length of the Pillar of Quickſilver, 
and its Center of Gravity 1s moved | upwards : And when, by Cold, 
the Rod of the Pendulum is ſhortened, the Pillar of Quickſilxer is 
F 1i--wiſe ſhortened, and its Center of Gravity carried downwards; by 
| this Means, if the Column of Quickſilver be of a proper Length, 
the Diſtance, Between the Point of Suſpenſion and the Center of 
Y illation of the Pendulum, will be always nearly the ſame, up- 
on which the exact Motion of a Clock principally depends. Were 
ne Pendulum of a Clock to remain invariably of the ſame Length, 
yet ſome little Inequalities would appear in its Motion, from the Dif- 
trrence of Friction ariſing from the Imperfections of the Materials, 
as well as different Degrees of Foulneſs ; upon which Account, the 
Force communicated to the Pendulum, would not be conftantls 
equal, which would cauſe ſome ſmall Alteration. Bur when the Pen- 
daulum is very heavy, and vibrates in a ſmall Arch, and the Workman- 
ſhip of all the Parts is well performed, there will be very littl= INe- 
quality in the Motion, beſides what procceds from Heat and Cold. 

ln making uſe of Quickſilver for a Pendulum, by varying the 
Diameter of the Veſlcl that contains it, or the Thickneſs of the Rod 
of the Pendulum, whether it be of Braſs or Steel, they may be 
reduced nearly to an Equality as to the receiving, or retaining the 
impreſſions of Heat or Cold, upon which the greater Regularity ot 
the Motion depends; and particular Care ought to be uted to free 
e Mercury from all Blebs of Air, otherwiſe cheir great and ſudden 
Expanſion, or Contraction, may cauſe a confiderable Diforder ; 
but the Air. may as eaſily be excluded in this Way, as in a Baro- 
meter, and the great ſpecifick Gravity of Quickſilver, renders it a 
proper Materia! for the Weight of a Pendulum. 


IV. Prop. I. Vi gravitatis, ejuſque direFione dlatis, motus corporis Of ihe para- 
irozet, in medio non reſiſtente, fit in Parabold. bilic Motion 
"De n. Projiciatur corpus de loco A in directione lineæ AB, fit- 7 /H, 
que ejus trajectoria curva AC D. Ad trajectoriæ punctum quod- 5 % 
ct C, duc rectam CB in directionc vis Gravitatis, rectæ A B Fay! 1 7 R. 
).errentem in B; atq; reſolvetur motus proj<ctilis per A C in 8. 
partes A B, B C, quarum AB oritur a motu projections uni- 2 
form, atque B C a vi gravitatis accelerante. Eft ergo recta de- 1. 127. 
ſeripta AB tempori proportionalis ab initio motis in & atq; eſt 

BC ; in duplicatà ratione ejuſdem temporis, ſicut olim demonſtravit 
(12/245 adeoque in duplicata ratione rectæ AB. Cum ergo Gr 

BC in duplicata ratione rectz A B, conſtat curvam A CD cle 
Parabolam. Q. E. ED. 

trop, II. Felocitas corporis projet in quolibet punto [rajetlrir, 

ee, gram corpus acquirere poteſl cadendo fer allitudinem quan 

f ari parti ſfarametri Parabole ad pundum illud, | 
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Fig. 129. 


Fig. 128. 


ad BC; ideoq; velocitates quibus deſcribuntur Bb, B c ſunt ut 


velocitas projectilis in quolibet puncto A æqualis velocitati, quan cor. 
pus acquirere poteſt cadendo per altitudinem quartz partis parametr! 
in directione vis gravitatis, (hoc eſt Horizonti perpendicularem, 


AC, angulum FAB conſtituentem cum linea directionis A B, 


eſt horizonti parallelam, ) eiq; occurrentem FD, ipſi A C paralle- 


Trajectoria per notas proprietates Parabolæ. Q. E. F. 


Of the parabolic Motion of Projectili. 

Dem. Sit Trajectoria A C D. Ad punctum quodlibet A ducanty: 
tangens AB, & diameter A E. In tangente AB fiat AB + 12. 
lis dimidio parametri ad verticem A, & diametro A E parallel; 
ducatur B C, trajectoriæ occurrens in C, & ad punctum C duci in- 
telligatur tangens C G, tangenti A B occurens in F, atq; diame. 
tro AE in G. Tum ex naturi parabolæ erunt AG, CB zqu. 
les, adeoq; & AF, FB; & quoniam eſt AB zqualis dimidio 
parametri ad punctum A, erit BC quarta pars ejuſdem parametri, 
& proinde æqualis ipli BF. Ipfi BC proximam & parallelam duc 
b c, parabolæ occurrentem in c, & duc linez B b, parallelam C ;, 
ipſi be occurrentem in B, Tum quoniam ſpatium Ce, adeoquz 
& ſpatium g c, finguntur perexigua, velocitates quibus deſcribun. 
tur ervnt æquabiles quamproximè; adeoq; ſpatia B b, ſeu C g, 
C c, cum codem tempore deſcribantur, erunt ut velocitates quibus 
deſcribuntur, & viciſſim velocitates erunt ut ſpatia. Coincidant 
puncta Cc, atq; erunt hz rationes accurate. Sed in iſto caſy 
propter ſimilia triangula C Be, FBC, fit CB ad Bo, ſicut FB 


FB, BC, hoc eſt, ſunt æquales. Velocitas autem, qui deſcribitur 
Bb, ea eſt, qua movetur projectile in puncto A, & velocitas altera 
qua deſcribitur g c, ea eſt quam corpus acquirit cadendo per al. 
titudinem BC quartz partis parametri ad punctum A. Eſt ergo 


ad punctum illud. Q. E. D. + 
Prop. III. Datis velocitate & directione projectionis, invenire Jr 

jectoriam corporis projecti. om rr Fo nr 
1. Projiciatur corpus de loco in directione rectæ AB. Duc AC 


ejus longitudinis, ut fit C punctum, unde corpus cadendo acquirere 
poteſt velocitatem in A, qui fit projectio. Duc A F æqualem 


æqualem angulo CAB. Duc CD perpendicularem ad A C (hoc 


lam. Biſeca FD in E; atq; erit EF axis, atq; E vertex princi 
palis Parabolæ, per quam movetur projectile. Unde deſcribetur 


Dem. Eſt enim A C quarta pars parametri ad verticem A. Uni: 
conſtant cetera ex conicis. „ = 

2. Ad punctum Trajectoriæ quodvis G, duc GH ipſi AC ha. 
rallelam, & ipſi C D occurrentem in H; atque erit H G altituc, 
per quam corpus cadendo acquirere poteſt velocitatem, qua mona 
projectile in puncto G. Q. E. F. 
Hoc item conſtat ex Prop. 2. & ex conicis. 

Sehol. Si ad puncta A, & C ducantur tangentes AB, CG oec. 


currentes rectis horizonti perpendicularibus C B, A G, in B & 63 


velocltates 


Of the parabolic Motion of Projefils. 
yelocitates in A & C erunt inter ſe ut tangentium partes interceptæ, 
AB, CG. : 

Prop. IV. Unico facto experimento invenire velocitatem projectionis. 
Projiciatur corpus de loco A in directione qualibet A B, atq; ob- 
ſerretur punctum percuſſum C. In directione vis gravitatis ducatur 
CB, ipſi AB occurrens in B, atque 1pſis CB, AB, fiat tertia 
| proportionalis I.. Erit quarta pars longitudinis L. altitudo, per 
quam ** cadendo acquirere poteſt velocitatem projectilis in A. 
Sw Eſt enim L parameter Trajectoriæ ad punctum A; unde 
conſtat ſolutio per propoſitionem ſecundam. VVV 
$:hol. Commodiſſi mè inſtituitur experimentum, erectà ad horizon- 
tem perpendiculari A &, & directionem ſumendo A B, quæ biſecet 
angulum CA G; recta etiam A C exiſtente horizonti parallela. 
Nam in iſto caſu altitudo quæſita æqualis eſt dimidio diſtan- 
uz A C. os | 
Prop. V. Datis directione & velocitate projectionis; invenire occur- 
n TJrajectoriæ cum rectd tranſeunte per puntum unde fit projectio. 
Projiciatur corpus de loco A in directione rectæ A B. In direc- 
tione gravitati contraria, fiat A C æqualis altitudini, per quam cor- 
pus cadendo acquirere poteſt velocitatem, qua fit projectio, atq; du- 
catur CE ipſi A C perpendicularis. Fiat F A æqualis ipſi C A, 
atq; angulum conſtituens F A B æqualem angulo CAB. Sit AK 


Fig. 130 


recta, cujus occurſus cum Trajectorià quæritur. Duc FI ipſi AK 


perpendicularem, atq; ipſi CE occurrentem in D. In CE ſume 
ED æqualem CD, atq; ducatur ipſi C E perpendicularis E. K, 
pl AK occurrens in K. Erit K punctum quæſitum. 3 

Dem. In FI producti fiat fI æqualis FI, atq; ducantur f A, f E, 
F E, F K. Quoniam eſt angulus F 1A rectus, atq; f Iq qualis F 1, 
t etiam f A æqualis F A. Sed per conſtructionem eſt F A æqualis 
CA, atque angulus D C A rectus. Sunt ergo puncta C, F, f ad cir- 
culuni centro A deſcriptum, quem tangit recta DC in C. Sunt ergo 
F D, CD, f D, continue proportionales. Sed eſt E D zqualis CB 
per conſtructionem). Sunt ergo F D, E D, f D continuc proportionales; 
deoque ob angulum communem ad 3 triangula F E. D, Ef 1 ſunt 
amilia, atque angulus DE F æqualis angulo Et F. Puncta itaq; tria 
F, E, f ſunt ad Circulum, quem tangit recta E D in E. Sed quoniam 
et. f1] æqualis F I, atq; angulus FK rectus, centrum iſtius circuli 
elt in recia I K; item quoniam eſt angulus DE K rectus, centrum il- 
ud eſt etiam in recti EK. Eft ergo K centrum iſt ius circuli, ade- 
oque FK æqualis eſt ipſi ER. Jam (er Prop. 3.) ſunt F focus 
Trajectoriæ, atq; C A quarta pars parametri ad punctum A. Unde 


cum fit C E ad AC & ER perpendicularis, atq; FK æqualis E K, 


crit punctum K ad Trajectoriam (per conicaꝝ Q. E. D. 


Prop, 
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Fig. 131: 


Fig. 132. 


acquirere poteſt velocitatem, qua fit projectio; & duc AF æqualem 


Of the parabolic Motion of Projectils. | 


Prop. VI. Iiſdem datis, invenire occurſum Trajeforig cum ref, qua. 
libet poſitione datd. | þ 

Projiciatur corpus de loco A in directione A B, fitq; G H re&, 
cujus occurſus cum Trajectoria quæritur. Duc A C in directione gra- 


vitati contraria, atq; æqualem altitudini, per quam corpus ca 


endo 


ipſi A C, ita ut fir angulus F A B æqualis angulo CAB; & duc. 
tur CE perpendicularis ipſi CA. Ducatur FI ipſi G H occurren; 
ad angulos rectos in I, atq; ipſi CE in D; & in F] fiat f! qua- 
lis FI. In CE fiat E D media proportionalis inter FD & f D; & 
iph CE ducatur perpendicularis E K, ipſi G H occurens in K. 
Erit K punctum quæſitum, Q. E. l. . 

Dem. Conjungendo f E demonttratur ad modum pro 
cedentis. | 

Schol. Quoniam punctum E ſumi poteſt ad utramlibet partem punc. 
ti D, duo ſunt puncta K, k, ubi recta G H occurrit Trajectoriæ. 

Prop. VII. Datd velocitate projectionis, invenire directionem, 2 
faciat, ut Trajectoria tranſeat per puncdum datum. = 

Projiciatur corpus de loco A, & fit K punctum, per quod tranſire 

debet Trajectoria quæſita. Fiat A C, in directione gravitati contra- 
ria, æqualis altitudini, per quam corpus cadendo acquirere poteſt ve. 
locitatem projectionis. Ducatur C E ipſi A C perpendicularis, & ad 
eam duc K E perpendicularem. Centris A & K, & radis CA, 


poſitionis pre. 


E K deſcribantur duo circuli ſibi mutuo occurrentes in F. Duc F A,. 
& biſeca angulum CA F rectà AB. Erit AB directio queſita, in 


qua fieri debet projectio, ut tranſcat Trajectoria per punctum k. 


TE. 


Dem. Eſt CA equalis quartz parti parametri ad punctum A (per 
Prop. 2.) Et per conſtructionem ſunt FA, CA æquales, item FK, 
EK. Eſt ergo F focus Parabolæ per puncta A, K, deſcriptæ. Sed 
illam tangit recta A B in A, propter angulos F A B, CAB æquales. 
Corpore itaq; projecto de puncto A, in directione AB, ei cum velo- 
citate, quam corpus acquirere poteſt cadendo per altitudinem CA, 
tranſibit Trajectoria per punctum K. Q. E.D.. 

N. B. Cum circulorum centris A, K, & radiis C A, E. K, de- 
ſcriptorum duo fint concurſus, F f, biſectis angulis FAC, f AC. 
duo etiam erunt directiones, quæ faciant, ut Trajectoria tranſcat pe! 


punctum datum K. 


Prop. VIII. Datd diredtione projectionis, invenire velocitatent, guæ, 


cia ut Trajeetoria tranſeat per punctum datum. 


Projiciatur corpus de loco A in directione rectæ AB, & facien- 
dum fit ut tranſeat Trajectoria per punctum K. Duc A K, eamquc 
biſeca in C, & in directione gravitatis duc CB, ipſi A B occurren- 
tem in B; & junge BK. Duc AD, K E, ipſi CB parallelas, N 
ducantur AF, K F ſibi mutuo occurrentes in F, ita ut ſint ang“ 
FAB, DAB æquales, item FK B, EK B. Erit F A qua 


altitudim. 
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, the parabolic Motion of Profectils. 
altitudini, per quam corpus cadendo acquirere poteſt velocitatem 
quæſitam, qua projectio fieri debet in directione A B, ut tranſeat 
Trajectoria per K. Q. E. F. 


Dem. Quoniam CB eſt in directione gravitatis, eſt diameter Pa- 


rabolæ; & quoniam CA zqualis eſt CK, eſt CB diameter ad 
ordinatam A K. Unde cum fit A B tangens ad parabolam in A, 
erit etiam K B tangens ad punctum K. Hine quoniam AD eſt in 
directione diametrorum, atque angulus FAB æqualis angulo DAB, 
tranſit A F per focum parabole. Eodem argumento tranſit etiam 
K F per focum. Eſt ergo F focus parabolæ, adeoque F A quarta 
pars parametri ad punctum A, quæ proinde æqualis eſt altitudini, 


pr quam corpus cadendo acquirere poteſt velocitatem ad hoc neceſſa- 


riam, ut projecto corpore de A, in directione AB, tranſeat Tra- 
jectoria per punctum K. | e 
Prop. IX. Invenire velocitatem minimam & directionem ei congruam, 
54 fieri poteſt, ut tranſeat Trajectoria per punitum datum. 
Projiciendum fit corpus de loco A cum velocitate omnium mi— 
nimà & directione ei congruà, qua fiert poteſt ut perveniat in locum 
K, hoc eſt ut tranſeat Trajectoria per punctum K. Ductis A C, 
K E in directione gravitati contraria, & ductà A K, biſeca angulos 
C AK, EKA rectis AB, K B, ſibi mutuo occurrentibus in B. Duc 


BC iph A C occurrentem ad angulos rectos in C, atque erit C A 


altitudo, per quam corpus cadendo acquirere poteſt velocitatem quæ- 
ſitam; eritque A B directio quæſita. Q. E. F. | 
Dem. Ducatur BF ipſi A K occurrens ad angulos rectos in F, 
atque occurrat CB ipſi K E in E. Propter angulos CAB, BAF, 
tem angulos EK B, B KF, æquales, atque angulos rectos in C, 
E, & F, erunt æquales CA, F A, item EK, FK. Hinc con- 
ſtat puncta A, K eſſe ad parabolam, quam tangit recta AB in A, 
cyuſque parameter ad punctum A eſt quadruplum altitudinis C A, 


toco exiſtente F. Corpore itaque projecto de A in directione A B, 


c cum velocitate, quam corpus acquirere poteſt cadendo per altitu- 
dinem C A, Trajectoria erit dicta Parabola (per Prop. 2.) Dico 
autem illam eſſe velocitatem minimam, ſeu eſſe C A partem quar- 
tam parametri omnium minimæ, qua Parabola deſcribi poteſt, que 
tranſeat per puncta, A, K. „ ms, 

Si fieri poteſt, in CA capiatur altitudo c A minor, quæ fit quarta 


pars parametri ad punctum A. Duc ipſi C A perpendicularem 


ce, ipſi K E occurrentem in e, & centro A & radio A c, deſcri- 
batur circulus ipſi A K occurrens in f. Quoniam c A dicitur quar- 


ta pars parametri ad punctum A, focus Parabolæ crit punctum ali- 


quod p, in circumferentia circuli c pf, centro A & radio A c de- 

icrlpti, Si ergo ſit punctum K ad parabolam illam, erit p K æqua- 

ls eK. Eſt vero FK æqualis E K. Unde cum fit e K minor 

ph EK, erit etiam pK minor ipſa FK. Sed eſt pK major ipſ\ 

E, atque eſt f K major ipſa F K, (quoniam eſt f A minor __ 
= | Rr 5 5 | F 


* 
** r  _— RW 
— 


Fig. 133. 
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Fig. 134- 


quæſita. 


Of the parabolic Motion of Projectils. 
F A per hyp.) unde fit p K major ipſa EK. Sed jam dicebatut 


pK minor iſa F K; que repugnant. Nequit ergo Parabola de. 
ſcribi, qua tranſeat per puncta A, K, minori parametro quam in 


ſolutione definitum eft. Q E. D. 


Prop. X. Datd velocitate projectionis, invenire directionem, que fa. 
ciat, ut corpus projiciatur ad diſtantiam omnium maximam in plan 
dato; atque diſtantiam illam definire. 

Sir planum datum A K atque invenienda fit diſtantia maxima AK, 
ad quam corpus projici poteſt in plano illo. 

Duc AC in directione gravitati contraria, æqualem quartz parti 
pa rametri ad punctum A. Tum biſecto angulo CA K rectà AB, 
erit AB directio projectionis quæſita. Duc C B ipſi C A perpen- 


dicularem, rectæ A B occurrentem in B, atque in C B product 
flat BE æqualis ipſi BC. Tum ducta E K, ipſi C A parallel, 


que occurrat plano A K in K, erit A K diſtantia maxima 

Dem. Centro A & radio A C deſcribe circulum, ipſi AK occurren- 
tem in F, & ducantur B F, B K. Quoniam anguli CAB, BAF ſunt 
æquales (per conſtructionem) atque AF æqualis C A, erit B F 
æqualis CB, æqualis BE (per conſtructionem) atque anguli ad 
F recti. Unde etiam fit F K equals E K. Sunt ergo pundta 
A, K ad parabolam foco F deſcriptam, quam tangit A B in A (prop- 
ter angulos CAB, FAB æquales) quartà parte parametri ad punc- 
tum A exiſtente C A. Corpore igitur projecto de loco A, in di- 


rectione A B, ea cum velocitate, quam corpus acquirere poteſt ca- 
dendo per altitudinem C A, Trajectoria tranſibit per punctum K 


(per Prop. 2.) Q. E. D. XL; mo 5 
Dico autem, quod fit K A diſtantia omnium maxima, ad quam 
corpus projici poteſt de loco A eadem cum velocitate. 
Si fieri poteſt, eadem parametro, ad A deſcribatur parabola, 
quæ tranſeat per punctum diſtantius k, hoc eſt, projiciatur corpus ad 


diſtantiam majorem k A. Duc Bk, atque ipſi KE parallelam k e, 


ipſi CE occurrentem in e. Quoniam F B, E B, item F K, EK, 


ſunt æquales, ſunt etiam anguli FB K, E B K æquales. Angulus 
ergo F Bk major eſt angulo k Be; unde fit k F major ipſa k e. 
Sed quoniam eſt A C quarta pars parametri ad punctum A, focus 


parabolæ erit alicubi in circumferentia circuli centro A, & radio 
C A defcripti. Sit focus ille p, & ducatur pK. Tum quoniam 
pk major eſt ipſa F k, erit etiam pk major ipſa k e. Sed ut 


parabola tranſeat per punctum k, debet eſſe p K æqualis k e. Ne- 
quit ergo parabola duci in circumſtantiis propoſitis, quæ tranſeat 


per punctum K diſtantius puncto K; adeoque nec corpus projici ad 
diſtantiam majorem ipſà K A. Q. E. D 5 
Prop. XI. Jiſdem poſitis, invenire locum pundti K, ſeu Curvam de- 
ſcribere, que tangat omnes parabolas eodem vertice A & eddem para- 
metro deſcriptas. - 
Sit 


The Reſiſtance of Fluids. 7 wn 

Sit A vertex datus, atque in directione gravitati contraria ducatur 
A C zqualis quartz parti parametri date. Tum deſcripta parabola, Fig. 135: 
cyjus vertex principalis fir C, atque focus A; erit ea curva quæſita. 

Dem. Duc quamlibet A K, atque in ea ſume F A æqualem CA, 
& ducatur CB ad CA perpendicularis, ſitque K punctum in pro- 
poſitione præcedente inventum. In A C productà, facta C c æqua- 
i CA, ducatur c e parallela ipſi CE; ducatur etiam K E paral- 
ela ipſi A C, ipſis CE, c e occurrens in E & e. Per propoſitionem 
precedentem eſt K E æqualis ipſi FK; unde cum fit etiam F A 
æqualis ipſi AC, æqualis ipſis Cc, Ee (per conſtructionem) eſt 
ergo Ke æqualis K A; unde eſt punctum K ad parabolam foco 
A & vertice principali C deſcriptam. Q. E. D. ET 

Biſecto autem angulo AK E a rectà K B, tanget hæc utramque 
parabolam, tam foco F per A & K, quam foco A per K deſcriptam. 
Unde ſe mutuo tangunt parabolæ. Q. E. D. e 


V. I took a Ball of Gold of an Inch in Diameter, that had a little Ee inen! ny | 
Stem of the ſame Metal, with a place on it to faſten a String to ; 75 to the 10 
and having ſuſpended it by a ſilken Thread too ſtrong to lengthen by Mae Mick pl 
ſtretching, 1 made the Diſtance between the Center of the Ball, and 3075, 1721. {| 
the Point of Suſpenſion equal to 12,5 Inches, then cauſing the Ball By the Rv. 
to vibrate in a Trough full of Water, (which had an upright Piece wi _ —_ 
of Wood in the middle of one fide with Pins or Keys from which z R. 5 Ne 4 
the Ball hung, that the Center of Suſpenſion might always be in the 367. p. 142. 
lame Place) I obſerved by looking from a Pin on one ſide of the 1 
Trough to a Mark made oppoſite to it on the other ſide, where- i 
abouts the String of the Pendulum (juſt above the Surface of the 5 li 
Water, in which the Ball was quite immerſed ) went after 14 Vibra- 
tions, and by another Pin and oppoſite Mark, allo obſerved where _ 
it went to, after 28 Vibrations. Taking out the Water, I filled the 7 
Trough with Mercury, the length of the Pendulum, Point of Sul- = 
penſion and all other things remaining as before: Then letting go 4 
{ the Ball in the Mercury from the ſame Place whence it was let down = 
When the Trough was full of Water; (which was marked by a | 
String ſtretched a- croſs to prevent Miſtakes ) after one whole Vibra- = 
don, it came very little ſhort of the ſame Mark as it had come to in | 
Water after fourteen Vibrations; and when it vibrated twice in Mer- : | 
cury, it came to the ſame Place it had done after between 26 and 25 l 
| Vibrations in Water; and this it did exactly ſeveral times. | — 

Afterwards filling an upright Copper Pipe of four Inches Diame- | 
ter with Mercury to the Height of 3 Foot 10 Inches, and ſuſpend _ || 
ing the golden Ball in it by a ſhort String about an Inch long, ſo [| 
as to have the Ball juſt immerſed under the middle of the Surface of S 
the Mercury; I cauſed it to be let down ſuddenly, and obſerving how l 
long it was falling down to the Bottom of the Tube, I found _ 0 
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the I'xperiment was diſturbed by the Ball's ſtriking againſt the Sides 
of the Tube, which retarded the Fall of the Ball, and the more ſo 
the oftner the Ball ſtruck. When the Ball was leaſt retarded, it d was 
only 2 4 Seconds in falling, which muſt be taken as the true Time 


of che Fall of the Ball in a Height of Quickſilver equal to 3 Foot 


10 Inches; becauſe when I tryed the Experiment again at home the 
lrſt Day. of April following, the Ball fell in the Mercury Once or 


twice without ſtriking the ſides of the Tube at all, but not in legs. 


time than 23 1 Seconds. 
' Talfo repeated the other Experiments at Home, making the Sold. 
en Pendilliu 39, 2 Inches long, fo as to make it vibrate but once 
Second, and then | found that it would vibrate g; or 6 times in the Mer. 
cury before the Vibrations became fo ſmall as not to be obſerved; 
and then the firſt Vibration in the Mercury ended very near where 
the 14th in Water had done; the ſecond in Mercury ended where the 
ch in Water had done, and obſerving the third Vibration 1 in Mer- 
cury, it ended exactly at the Mark where the 4oth in Water ended; 
and this was obſerved by ſeveral Perſons as well as myſelf. 

Then I weighed 14 Penny-weight of the Mercury Gin which I made 

' the E ixperiments firſt in the Air, then in Water, where it loſt on!) 

one Penny-weight and one Grain of its Weight; that is, it weigh 
in Air 336 Grains, and in Water 311, fo that its ſpecifick Gravity 
was to that of Water as 13,44 to 1. 

As to the golden Ball which had Varniſh and Cement upon it te 
keep the Mercury from linking 1 into it, J found it to weigh as 1o!- 
lows, | 
| Ounces owt. gr. 

It weighs din Mercury x 00 18 or 498 gr. 
in Water A Q1 00 or 2424 gr. 
in Air 5 07 og or 2577 gr. 


I took t the Wire and Peudulum of a long Pendulum Clock, and 
having faſtened the golden Ball at the end of f the Wire under the pen- 
dulous Weight that ſerved for the Clock, in order to make the Vi. 
brations of © the golden Ball in the Mercury continue longer, I did 
not find it to keep on the Motion above one Swing or two the long. 
er for that Help; ; neither did a round Ball of Lead placed upon the 
ſaid Wire, juſt above the Surface of the Mercury, help any more ; 
4 Pra:i1izy and as I found fome Inconveniences in theſe two laft ways of making 
«2 tie Balance. the Experiment, I rather chuſe to rely 08. thoſe made with t. 
5 % Meche f golden Ball hanging by a ſilken Thread of 39,2 Inches long, inca- 
e en ſuring from the Point of Suſpenſion to the Center of the Ball. 
explained and 
enfirmea by Treor, VI. AB is a ta on which is ; ſuppoſed to hang at on- 
anExperinent. End B the Scale E with a Man in it, who is counterpolied "by t. 


By the , 
No — 1 Weight W hanging at A, che other End of the Balance. Lis Ly 


Fig. 136. | chat 


A Propoſition on the Balance, 
that if ſuch a Man, with a Cane or any rigid ſtreight Body, puſhes 


upwards againſt the Beam any where between the Points C and B 


(provided he does not puſh directly againſt B he will thereby 


make himſelf heavier, or over-poiſe the Weight W, though the Sto 
GG hinders the Scale E from being thruſt outwards from C to- 


wards GG. I fay likewiſe, that if the Scale and Man ſhould hang 


from D, the Man by puſhing upwards againſt B, or any where be- 


tween B and D (provided he does not puſh directly againſt D) 


will make himſelf lighter, or be over-poiſed by the Weight W, 
which did before only counterpoiſe the Weight of his Body and 
the Scale. 3 De 


If the common Center of Gravity of the Scale E, and the Man 
ſuppoſed to ſtand in it be at k, and the Man by thruſting againſt 


any Part of the Beam, cauſe the Scale to move outwards ſo as to 
carry the ſaid common Center of Gravity to k x, then inſtead of 
BE, LI will become the Line of Direction of the compound 
Weight, whoſe Action will be encreaſed in the Ratio of LC to BC. 
This is what has been explained by ſeveral Writers of Mechanicks ; 
but no one, that I know of, has conſidered the Caſe when the Scale 
z kept from flying out, as here by the Poſt GG, which keeps it 
in its Place, as if the Strings of the Scale were become inflexible, 
Now to explain this Caſe, let us ſuppoſe the Length B D of halt 
of the Brachium BC to be equal to 3 Feet, the Line B E 
o 4 Feet, the Line E D of 5 Feet to be the Direction in which 
the Man puſhes, DF and F E to be reſpectively equal and parallel 
to B E and BD, and the whole or abſolute Force with Which the 
Man puſhes, equal to (or able to raiſe) 10 Stone. Let the oblique 


Force E D (g 10 Stone) be reſolved into the two EF and E B, 


or its Equal FD) whoſe Directions are at right Angles to each o- 


ter, and whoſe reſpective Quantities (or Intenſities) are as 6 and 
d, becauſe EF and BE are in that Proportion to each other, and 


to E D. Now ſince EF is parallel to B DCA, the Beam, it docs 
70 way affect the Beam to move it upwards; and therefore there is 
ody the Force repreſented by F D, or 8 Stone to puſh the Beam up- 
wirds at D. For the ſame Reaſon, and becauſe Action and Re- 
action are equal, the Scale will be puſhed down at E with the Force 
0! 8 Stone alſo. Now ſince the Force at E, pulls the Beam perpen- 
dicularly downwards from the Point B, diſtant from C the whole 
Length of the Brachium BC, its Action downwards will not be di— 
miniſhed, but may be expreſſed by d W hercas the Action up- 


? 


Wards againſt D will be half loſt, by reaſon of the diminiſhed Diſ- 


FS 


ance from the Center, and is only to be (xpreſſed by 8 x ; and 


N 


Wien the Action upwards to raiſe the Brain ts ſabſtracted from the 
| — | | Action 


\ dof 
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_ oblique Force into two others acting in Lines perpendicular to 
each other) will be reduced to 8 Stone, which puſhes the Beam di- 


Therefore a Man, &c. puſhing upwards under the Beam between B and 
JJ TT”. : 
Schol. I. Hence knowing the abſolute Force of the Man that 

Point of Truſion D, and the Angle made by the Direction of the 


have a general Rule to know what Force is added to the End of rhe 


the Point D. | 


DC, will give the Value of the additional Force at E, or of the 
Weight required to reſtore the Æquilibrium at A. 


oblique Force, p f the perpendicular Force, and x ths Force fe- 


A Propoſition on the Balance. 
Action downwards to depreſs it, there will ſtill remain 4 Stone to 


| | 1 
puſh down the Scale; becauſe gz, BC 8 Xx =4BC. Conſe- 

4 
quently a Weight of 4 Stone muſt be added at the End A to re. 
ſtore the Equilibrium. Therefore a Man, &c. puſhing upwards un- 
der the Beam between B and D, becomes heavier, Q. E. On the 
contrary, if the Scale ſhould hang at F from the Point D, only 2 
Feet from the Center of Motion C, and a Poſt g g hinders the Scale 
from being puſhed inwards towards C, then if a Man in this Scale 
F puſhes obliquely againſt B with the oblique Force above-mention- 
ed ; the whole Force, for the Reaſons before given ( in reſolving the 


rectly upwards at B, while the ſame Force of 8 Stone draws it di- 
rectly down at D towards F. But as CD is only equal to half of CB, 
the Force at D compared with that at B, loſes half its Action, 
and therefore can only take off the Force of 4 Stone from the Puſh 
upwards at B; and conſequently the Weight W at A will pre- 
ponderate, unleſs an additional Weight of 4 Stone be hanged at B. 


puſhes upwards, ( that is, the whole oblique Force ) the Place of the 
Force with a Perpendicular to the Beam at the ſame Point, we may 
Beam B in any Inclination of the Direction of the Force or Place of 


RLE for the firſt Caſe. Firſt find the perpendicular Force by 
the following Analogy, whoſe Demonſtration is known to all that 
underſtand the Application of oblique Forces. 

As the Radius: | | 

To the right Sine of the Angle of Inclination : : 
So is the oblique Force: 
To the perpendicular Force. N 

Then the perpendicular Force multiplied into the Length of the 
Brachium BC, minus the ſaid Force multiplied into the Diſtance 


Or to expreſs it in the Algebraical Way. Let o f expreſs the 
quired, or Value of the additional Weight at A to reſtore the Equi- 


librium, | 
DE: 


A Propoſition on the Balance. 
. 
PF Xx BC - XD CS x 
The ſame Rule will ſerve for the ſecond Caſe, if the Quantity found 


be made Negative, and the additional Weight ſuſpended at B. Or 
having found the Value of the Perpendicular Force, the Æquation 


will ſtand thus — Pf Xx BCD FX UCS -x, and conſequently 


the additional Weight muſt be hanged at B; becauſe — x at A is the 
fame as + x at B. „ 


Schol. II. Hence it follows alſo, that if, in the firſt Caſe, the Point 


of Truſion be taken at C, the Force at B, (or Force whoſe Value 


is required) will be the whole Perpendicular Force; becauſe CD is 


equal to nothing : And if the Point D be taken beyond C towards 
A: The Perpendicular Force puſhing upwards at that Point, mul— 
tiplied into D C, muſt be added to the ſame Force multiplied into 


BC, that is Df * BC en. 
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The Machine I made uſe of to prove this Experimentally, as as follows, Fig: 137. 


The Braſs Balance AB is 12 Inches long, moveable upon the 
Center C, with a Perpendicular Piece B b hanging at the End B, 


and moveable about a Pin at B, and ſtopped at its lower End b (by 


the upright Plate G G ) from being thruſt out of the Perpendicular 
bp the puſhing Pipe F E, whole lower Point being put into a little 
Hole at H, the upper Wire or Point (when put into another little 
Hole under the Beam at D) is by Means of the Worm, ſpring E F 


preſſing againſt the Plug E to drive forwards the ſaid Wire h D, 
made to puſh the ſaid Beam upwards with the Force of the Spring. 


TSS is a Stand, to which is fixed the Pillar T C that ſuſtains the 
Balance; and it has alſo a Slit S S to receive a Shank of the moveable 
Plate GG, to be fixed in any Part of the Slit by a Screw underneath. 
Experiment. Hang on B b, as in the Figure. Then let E F be 
ſo applied to the Hole N, that its upper Wire h Dk may go through 
u little Loop at D ſo as not to thruſt the Beam upwards, but be in 
ihe ſame Poſition as if it did, that by hanging on the Weight W, the 


Brachium BC with B b and FE may be counterpoiſcd ; and then 
the Action againſt D and H may be eſtimated without the Weight 


of the puſhing Pipe. 8 %% 
Then drawing down the End of the Wire k, thruſt it into the 
little Hole under D, and B will be fo pulled downwards as to require 
the additional Weight of 4 Ounces to be hung on at A to reſtore 
the Aquilibrium, when B IA is 4 Iackes, B D 3 Inches, and the 
hole Force of the Spring equal to iv Cur.ces, 1 
need not here ſay, that for explaining the ſecond Cafe, B b is 
to be ſuſpended at D, with the Plate 6 G fixed to ſtop it at the 
Place M to keep it from being puſhed towards T, and that the up- 
per End of GF E Dk mult puſh into an Hole made under B. in 


Vhich 


=- x — — A 


= Sc 


Ih! 


i A mechanical Paradox. | 
which Caſe the Weight B muſt be hanged at B to reſtore the qui. 
librium. „ — 

P. S. To ſhew experimentally that the Force which the Sprin 
exerts in this oblique Truſion is equal to 10 Ounces: Take the Bean; 
AB, which weighs 4 Ounces, from its Pedeſtal CT, and having 
ſuſpended at each End, A and B 3 Ounces, ſupport it under it; 
Center of Gravity by the puſhing Pipe E F fet upright under it, 
and you will find that the Beam with the two Weights will thruſt 


in the Wire K h as far as h, the Place to which the oblique Trufion 
drives it. 


n Experi. Prop. VII. If the two Weights P, W, hang at the Ends of the 
ment exp/ain- Balance A B, wnole Center of Motion is C; thoſe Weights will 


ing a mecha- act againſt each other ( becaule their Directions are contrary ) with 
nical Paradox, 


#2 Forces made up of the Quantity of Matter in each multiplied by its 
that two Bodies 5 : . | . - . 
of equalWWeight Velocity; that is, by the Velocity which the Motion of the Balance 
 /*pended ou turning about C will give to the Body ſuſpended. Now the Velocity 
certain fort of of a heavy Body is its perpendicular Aſcent or Deſcent, as will 
272 do not appear by moving the Balance into the Poſition a b; which ſhews 
oe their A- - . þ he | 74 
 quilibrium, by the Velocity of P to be the perpendicular Line e a, and the Velo- 
being removed City of B will be the perpendicular Line bg : For if the Weight; 
one farther P and W are equal, and allo the Lines ea and bg, their M. 
from, 19? e, ments made up of ea multiplied into W, and bg multiplied int 
ther nearer to B : | os E's | arts 
\be Center, By > will be equal, as will appear by their deſtroying one another in 
the ſame. NY making an Equilibrium. But if the Body W was removed to M, 
419. 5. 125. and ſuſpended at the Point D, then its Velocity being only fd, it 
F13.138. would be over-balanced by the Body P; becauſe fd multipled in- 
into M, would produce a leſs Momentum than P multiplied in- 
to bg. „ 
As the Arcs A a, B b, and D d deſcribed by the Ends of the 
Balance or Points of Suſpenſion are proportionable to their Sines es, 
gb, and df, as allo the Radit or Diſtances CA, CB, and CD; 
in the Caſe of this common ſort of Balance, the Arcs deſcribed by 
the Weights, or their Points of Suſpenſion, or the Diſtances from 
the Center may be taken for Velocities of the Weights hanging at 
A, B, or D; and therefore the acting Force of the Weights wil 
be reciprocally as their Diſtances from the Center. 
 Scholium. The Diſtances from the Center are taken here for the 
Velocities of the Bodies, only becauſe they are proportionable t1 
the Lines ea, bg, and fd, which are the true Velocities. Fo: 
there are a great many Caſes wherein the Velocities are ne!the! 
proportionable to the Diſtances from the Center of Motion of 2 
Machine, nor to the Arcs deſcribed by the Weights or their Points 
of Suſpenſion. Therefore it is not a general Rule, that Weights 
act in Proportion to their Diſtances from the Center of Motion 
but a Corollary of the general Rule, that Weights act in Fropor: 
| tion 
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A mechanical Paradox. 


tion to their true Velocities, which is only true in ſome Caſes, 
Therefore we muſt not take this Caſe as a Principle, which moit 
Workmen do, and all thoſe People who make Attempts to find 


the perperual Motion, as I have more amply ſhewn in the I'. 


phical Tranſactions, Ne 369. 


But to make this evident even in the Balance. we need only take 


Notice of the following Experiment. AC B EK D is a Balance in 
the Form of a Paralielogram paſſing tarough a Slit in the upright 
piece NO ſtanding on the Pedeſtal M, fo as to be moveavle upo! 
the Center Pins C and K. To the upright Pieces A D and BE 
of this Balance are fixed at right Angles, the horizontal Pieces 
FG and HI. That the equal Weights P, VV, mult keep each o- 
ther in quilibrio, is evident; but it does not at firſt appear o 
\lainly, that if W be removed to V, being ſuſpended at 6, yet it 
(hall ſtill keep P in Agquilibris; though the Experiment thews it. 
Nay, if W be ſucceſſively moved to any of the Points 1, 2, 3, E, 
4, 5, or 6, the Agulibrium will be continued; or if, W hanging 
it any of thoſe Points, P be ſucceſſively moved to D, or any of the 
Points of Suſpenſion on the croſs Piece FG, P will at any of thoſe 
Places make an Æquilibrium with W. Now when the Weights are 
at Pand V, if the leaſt Weight that is capable to overcome the Fri- 
ction at the Points of Suſpenſion, C and K be added to V, as u, the 
Weight V will overpower, and that as much at V as if it was at W. 

From what we have ſaid above, the Reaſon of this Experiment 
will be very plain. ff 

As the Lines AC and K D, CB and K E always continue of 
the ſame Length in any Poſition of the Machine, the Pieces AD 


a F 


and B E, will always continue parallel to one another, and perpen- 


dicular to the Horizon: However, the whole Machine turns upon 
dne Points Cand K; as appears by bringing the Balance to any o- 
ther Poſition, as a bed: And therefore as the Weights applied to 
any Part of the Pieces F G and H I can only bring down the 
Pieces AD and BE perpendicularly, in the ſame Manner as it 
they were applied to the Hooks D and E, or to X and Y, the 
Centers of Gravity of AD and BE; the Force of the Weights 
if their Quantity of Matter is equal) will be equal; becauſe their 
\clocities will be their perpendicular Aſcent or Deſcent, which will 
aways be as the equal Lines 4 1 and 4 L, whatever Part of the 
| Pieces FG and HI the Weights are applied to. But if to the 
Weight at V be added the little Weight u, thoſe two Weights will 
OVcrpower, becauſe in this Caſe the Momentum is made up of the 
dum of V and u multiplied by the common Velocity 4 L. 

Hence follows, that it is not rhe Diſtance c 6 multiplied into the 
W. eight V, which makes its Momentum; but its perpendicular Velo— 


1. 4 multiplied into its Maſs. Q. E. D. 
IN Tphis 
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This is ſtill further evident, by taking out the Pin at K; br 
then the Weight P will over-balance the other Weight at V, be— 


cauſe then their perpendicular Aſcent and Deſcent will not be 
equal. 


OBjervations VIII. When great Weights are to be raiſed from a great Depth, and 
'n the Crane, laid on Carriages very near the Precipice, as at the Edge of a Stone 
erte Improve- Quarry, the Crane mult be a fixed one, and only the Gibbet move- 
NE Th able, trom which the Weight hangs. Here, in the common Way, 
3: 106; the Rope Rrr, or Chain, which runs over the Gibbet, goes be- 
Fig. 140, tween two Pullies P, Q. fixcd within the upper horizontal Beam of 
| the Crane AQT X, above the Axis of the Gibbet BGV, ſo as 
to be carried caſily to the Right or Left Hand, from W to w, 
when the Gibbet turns upon its Axis to bring the Burthen over the 
Carriage deſign'd to receive it. For this Purpoſe a ſmall Rope, 
called the Guide-Rope, is faſtened to the Weight, or to the upper Part 
of the Gibbet near its Extremity, g, which a Man is to pull to 
bring tlie Weight over the Place, to which it muſt be lowered. 
Now in performing this, the main Rope or Chain not continuing 
parallel to the Arm of the Gibbet, gives the Weight a Tendency to- 
wards that Side to which it deviates, and that ſometimes ſo ſuddenly, 
that without Care, and much Force applied, if the Weight be very 
great, the Burthen will ſwing to or from the Carriage, ſo as to break 
every thing in its Way. Sometimes a horizontal Piece, like 
Handſpike, is fixed in the upright Shaft of the Gibbet a little a- 
bove B, to turn it by; but in that Cafe too the Force is unequal, 
as the Weight is carried round; ſo that the Lives of the Men that 
are loading, often depend upon the Care of the Man who guides 
the Weight, by either of the Means above-mentioned. 
NM. B. No Situation of the Pullies can prevent this; and we find 
Accidents to happen every Day, as will appear by the Examina- 
tion of Fig. 142. Ez i | 
But if upon the Axis of the Gibbet there be fixed an Iron. Wheel, 
y, with many Teeth, to be carried round by a Pinion, u, of a fe 
Leaves, upon the End of whoſe Axis is faſtened a Wheel, x, with 
Arms (that Axis going through the perpendicular Piece TZ be- 
hind the Shaft of the Gibbet) a Man ſtanding at that Wheel 15 0: 
of Harm's Way, and has ſuch an Advantage of Power as to ho! 
the Weight ſteady in any Place required, notwithſtanding its I ci. 
dency to {wing, as mentioned above, which is not felt at the Enc.3 
of the Arms of this laſt Wheel. The firſt who made Ule ot £111 
Contrivance is Mr. Ralph Aileu, Poſt- maſter of Bath, at his Stonc- 
Quarry, where the Weight raiſed is 4 or 5, and ſometimes v Or 
+00... | 
need not ſay that the Power to bring up the Weight works Here 
by Means of a Capitane, or upright Shaft, RO, drawn round oh 
Horles, that the Weight may come up more expeditiouſly, thong 


the 


8 
. 


Obſervations on the Crane. 


the Figure the Handſpikes, f, e, b, going in at ſuch a Hole as d, 
new that Men may work it upon Occaſion, 


The ſame Gentleman having lai@® his Stone on Waggons of a pecu- 
liar Make, cauſes it to run down Hill about a Mile and a half, on 


a wooden Waggon-way to the River-ſide, where he has a Wharf, and 
there by another Crane exactly ſuited to the Work, he takes the 
Stone from the Carriages, and with great Expedition lets it down in- 
to the Barges or Veſlets that come to fetch it. 

This Crane is of the Sort which is commonly called a Rat's-Tail 
Crane, moving round a ſtrong Poſt like a Wind- mill, fo that it may 
turn quite round with all its Load, The Axel B b, on which the 
Rope winds, 1s here horizontal like a Winch ; but ro gain Strength, 
inſtead of the walking Wheel C A, it is carried round by a ſtrong 


" HEE . . = >. 4 . . . O 
Wheel and Pinion, or is in Effect a double Axis in Peritrochio. Now 


to hold the Burthen at the Height it is brought up to, whilſt the 


Crane is turned round in order to have the Weight lowered into the 


Veſſels, which is done by lifting up the Catch, and being ready to 
let it down again as Need requires. Sometimes a half Circumfe— 
rence of Wood (DITB,) is held hard againſt a wooden Whe-) 
Ww, on the Axel, to regulate and govern the Deſcent of the 
Weight. But as in either of theſe Caſes, if the Man at the Crane 
1s careleſs, very bad Accidents happen. Mr. Padmore, Mr. Alen's 
chief Work-man, has made ſuch a Contrivance, that the Pall or 
Lever whereby the Axel is preſſed to direct the deſcending Motion, 
does ſo communicate with the Catch, that in Caſe the Man that 
ought to manage it, ſhould careleſly let it go, the Catch always 
takes, and thereby all Accidents are prevented ; as will be ſhewn 1n 
the Explanation of the 144th and 145th Figures. 5 
Where Goods are to be raiſed high, as in unloading Veſſels, and 
alſo to be let down deep, as in loading them; (that is, where both 
the former Operations are to be performed) if the Weights do not 


exceed two or three Ton, and many Hands are not to be had, then 


an endleſs Screw turned by an Handle at each End (in an oppolite 
Situation, or with one Handle and a Balance to it) leading an Axis 
mn Peritrochio, or as it is commonly called, a Worm-and Wheel ap- 
plied to a Crane, with a Gibbet, is moſt uſeful: For the Teerh of 
the Wheel are pulled by the Weight ſo directly againſt the Thread 


of the Worm in its Endeavour to deſcend, that one may leave the 


Handle in any Poſition where it will ſtop, without any Catch, or 
the leaſt Danger of the Weight falling back again, : 
But then, if you would have the Weight to be let down, to de- 
ſcend pretty quick, which cannot be performed by applying the 
Hand to the Handle, which goes through a great Space in Compari- 
lon to the Space deſcribed by the Weight (without which ſufficient 


Force would be wanting ) only give the Handle a Swing 
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in the common Cranes of this Kind, there is only a Catch (as EK A,) Fig. 
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Obſervations on the Crane. 


the Worm be well oiled, the Handle and its Counterpoiſe, or the 
two Handles, will perform the Office of a Fly in the common Jack, 
turning very faſt round, and regufating the Motion of the Weight, 
which from that Impulſe will deſcend <ontinually, and not too falt, 
like the Weight of a Jack. 

The Way to ſtop this Motion at any Time, is to graſp the Axis 
of the 1 9 4 hard, betwixt the Screw and the Handle in its round 
„ Hand is ſufficient to do it, and will ſtop it in two or 
three Fun 

The worſt Cranes are thoſe where Men walk in a large Wheel, by 
reaſon of Accidents that happen daily on account of the ſhort 8 pace 


between a Man's two Feet. This may be prevented by uſing tour. 
footed Animals, the Length of whoſe Bodies makes a Baſe of ſuffi. 


cient Length to keep the Wheel from running back. 
An Explanation of the Figures. 


Fig. 140. Repreſenting a fixed Crane with a Gibbet moving on an 
upright Shaft or Axis. o 
A a Q, The Roof of the Crane to preſerve the Rope R Tr fron 
the Weather, when the Arm of the Gibbet V Gg being turned to- 

wards 1 is brought under it. 


AT, The upper Piece of the Crane, in a horizontal Situation, 
called the Plate of the Crane. 
X, Y, Z, The three Crane Poſts braced at Top and Bottom. 
DS, M N, IE, Three Cills within the Stone Work, braced with 
VV ood, and made faſt with an Upright. Plate of Iron pinned 10 the 
Wood on each Side. 


N. B. Ven the Crane is not in Stone WW, ork, the three Cil!s mult be 
all in one Piece, reaching from D to E. 

H 1, hE, Are the Braces of the main Poſt of the Crane, 
which come up above the Level of the Wharf LW B, which are 
longer and ſtronger than the others. Here a croſs Piece whole Scct!- 
on is { &) keeps the main Poſt from twiſting. 

R ©, The Capftane, or Shaft of the Crane to reccive the Rope 
or Chain; which Shaft is turned here by Bars or Handipikes, ſuch 
as bd, fd, or ed, the lower Part being ſtrengthened with Iron 
Hoops above and below the Holes at d, with a Pivot or Iron Ax 


turning in a Hole in a Piece whote Salon 18 F. 


pp, Are two Pins, which hold on a Collar in Which the up 
* of the Shaft turns. 

B; Phe Shaft or Axel of the Gibbet TY Pivots and Tron 

110 ops at Top and Bottom, and a Wheel of Iron, y, having Hectu 

perpendicular to its Plane. This Wheel is led by a Pinion, Hh 


Der 
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8 is on the Axis of the Wheel x, by whoſe Arms a . 


ſtanding at II may bring about the End of the Get g v ith the 
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Obſervations on the Crane. 


Ram-head r, and the Weight hanging at it, then g the Right or 
Left, and eaſily hold the Gibhet in any Poſition. 

+ 5. 3, ſtrong Piece or Block having three Uull;-s. one ver- 
tical, and the other two horizontal, that the Rope may fan over the 
Firſt of them, and between the two others. 

Fig. 141. Repreſents a horizontal Section of the Crane in its up- 
er Part, or rather a View of it from the Plane of the Roo, ſup- 
poſing the Roof taken off. 

N. B. The ſame Letters mark the kts whico hade been de 0 rabed in 
Figure 140. 

Fig. 142. Shews the Inconveniencies in the Motion of the Gibbet. 

LB E D, Repreſents Part of the Wharf next the Water, or Pre- 
cipice of a Quarry. 

'TPQ, The Block Piece which holds the three Pullics, ex . 
by the ſame Letters in Fig 140 and 141. 

sgr G, The Arm of the Gibbet repreſented by Vg, Lig. 14 

2 he vertical Pulley. 

P, Q. The horizontal Pullies, repreſented in another Situation 
by p, q, when their Centers from m, y, are brought ton andt. 

C, Is a Poiat directly over the Vivor of the Shaft, or Axcl of the 
Gibbet. 


Ci, C2, C3. C4, Cg, Repreſents a Line over the Arm of the 


Gib bc or rather a Plane going through the Middle of it, 1d feveral 
of its Situations, when turned towards the right Hand, from its di- 
rect Poſition Cr. 

C6, C7 7 CS, Cc, Repreſent the ſe vera! Siruations of the Gib- 
het towards the Left, the laſt Pulley r, at the End of the Gibber, 


Fig. 13 


immediately oyer the Weight traver ſing in the Circle, 3, 4, 3, 2, 


*. 
„ 

When the Gibbet is in the Poſition c &, the Rope runs directly 
over the Middle of its Arm, therefore the leaſt Force applied to r 
vr 7, can keep in its Place the greateſt Weight that can be drawn 
my by the Crane, when ſuſpended to the Ram-head. If the Pv]- 

les are at P and q, tne Gibbet loaded will alſo be without Labour 
ta ned in the Poſition C 2 on the Right, and C6 on the Lett, anch 
Vith no great Trouble in the Poſition C 4 


Bur if "the Gibbet be brought over the Wöharf at 4 on the Right, 


er at 6 on the Left, the Rope viill no longer run over Lu. i Idle 
eit the Gibbet, but deviate from it, ſo as to make with it the An- 
gle q At, or 08 n, and raiſe the Weight by the Motion of the 
Gibbet! In Proportion as the Line q 4,07 05; 15 longer than t 4, of 
; and therefore the Weight will oy to run back towards © 1 


; oportion to the Ditterence of tho: lines, Walch muſt gry 
witch to the Perſon who draws from r, or r by a gude Hose. 
to prevent this inconveniency the Pulley at q berremoved back 

iQ, then indeed the Rope. WILL QUERIES LL td often td boon 
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Fig. 144. 


at A, keeps it imr.o7cable, Bat by pulling at H, the Lever GI 


Ob/ervations on the Crane. 


and conſequently the Gibbet will be eaſily held in that Situationn 
but if you have Occaſion to move the Weight to 5, the Rope touch. 
ing the Pulley at t, will make an Angle with C 5, and again b 
ſ ibj: ect to the Inconveniency above-mentioned. Beſides, in bringir; 
the End of the Gibbet from g to 4, the Rope immediately 2 oply. 


ing itſelf to the Pulley at t will come forward with a Jerk, thou 5 


it will be twitched back again when at 5. 

If the Pulley be ſet backwarder ſtill, as may be ſeen at P, ws 
you would keep tne Weight under 8, it will tend to go on towards 
c, in Proportion as the Rope at m 8 is now ſhorter than the Line 


n 8; for now the Weight deſcending a little, the Force of th; : 


Deſcent added to the Pull of him who draws the Guide Rope, will 


cauſe the Weight to ſwing towards the Crane, ſo as ſometimes to do 


Miſchief, if the Weight be very great, and the Men careleſs. 
N. B. No Poſition of the Pullics can mend the Matter, there be- 
ing only three Situations of the Gibbet in its whole Traverſe, where 


it can keep its Place when loaded. Therefore the Wheel, y, and 


the Wheel and Pinion, xu, in Fig. 140. are of very confiderable 
Uſe when great Weights are raiſed. 


Fig. 143. Repreſents the double Axis in W or W hec! 
and Pinion uſed inſtead of the walking Wheel of Fig. 146. 
c, c, An Axis with Handles having a Pinion P which leads tl 
Wheel P R to wind the Rope RZ on the Axel R. 


K, A, Part of the Catch which ſtops the Rope from running 
back again. 


W, w, A wooden Wheel of ſome Thickneſs, which ( when the 


| Catch i 18 up) is kept from turning too ſwift as the Weight runs down, 


by pulling up the Semicircular Part of the Pall Io] fo as to make 


it bear hard againſt the Wheel below, to regulate or ſtop the De. 
ſcent of the Weight. 


C C, The Pivots or Centers of the Axel. 


1. F, Part of the Lever, whereby the Pall is drawn up againl: 
the Wheel W w, by means of the Rope F B. 


Q, The Weight to bring down the Pall clear of the Wheel, ken 
when it is not pulled 1 


IOI B, The End af the Pall which 1 IS applied to che Wheel, the 


other End not being repreſented here. 


Fig. 144. Shews the Manner of letting down the Weight ſwifter 


or ſlower as there is Occaſion, repreſenting that End of the Axel on 
which the Catch and Pall act alternately, 


PP and pp are two upright Pieces fixed to the Frame of the 


Crane, in any manner that is moſt convenient for carrying the three 


Centers L, K, and k. 


When the Rope Rr Z going over a Pulley at r, or any where ell le, 
draws from the Axel in the Direction Rr; ; the Catch, if its End 1 


riſes 


Axis in Peritrochio. 


riſes at F, and conſequently draws up the End B of the Pall B D; 
which moving on the Center k, does by its End D (by means of the 
Bar DE) pull down E, and raiſe A of the Ca ch, ſo as to let the 


Rope run down; but to prevent its running too faſt, one muſt pull a 


little pra ; then the Semicircle Tol will preſs againſt the Wheel, 
and flacken the Deſcent of the Weight; which will be wholly ſtop- 
5 ped by pulling ſtill harder: Then the Lever, Pall, and Catch will 
be in the Poſition marked by pricked Lines and ſmall Letters. Now 


if the Perſon holding H, ſhould careleſly let it go, the Weight Q_ 


in deſcending will bring down the Pall at B, and raile its other End, 
ſo as to throw the Catch in again upon the Teeth of the Ratcher, 
and ſtop the whole Motion without Accidents. 


Fig. 145. repreſents the Wheel and Pinion at the other End of the Fig. 145 


Axis, where the fame Letters expreſs the ſame Parts. 


Ig. 146. repreſents the Crane with the walking Wheel, the whole Fig. 146. 


tirning round upon the ſtrong Poſt or Punchcon 8, which is fixed 
ſteadily upright by Means of the Braces and Cills I. L EELLGEL 
and when the Wheel and Pinion is uſed inſtead of the walking 
Wheel, all the other Parts are the ſame. 

fF, Is a Brace and Eadder. 


E, N, M, F, Pullies for the Rope to run over, and come to the 
Weight at H. 


N. B. Sometimes a Pair of Blocks is applied between F: and" F. 


A ſmall wooden Roof allo is applied over the Ends of the Pieces at 
E, N, M, and F. 


IX. x; bows "Wu ault's n of * Engine i Is as follows: In Au Examina- 
Fon of An- 
ficur Perault's 
nw invented 
Axis il Peri- 
trochio, ſaid 
entirely 


31d of Fricl;- 


4 Imitation of the (mod ern) Crane, | have invented two Engines 
+ for raiſing Weights. The firſt is made of that Organ which is 
the moſt advantageous of any in Mechanicks, for facilitating Mo- 
tion; becauſe it is free from that Inconveniency which we meet 
with in all others; namely, the Friction of the Parts of the Ma- 
chine, which renders their Motion more difficult. This Organ is 
the Roller, which Arifloi/e preters to all other Orga ans, becauſe 


iy rub in ſome of their Parts. Bur the Difficulty was to apply 
2 Roller to an Engine that raiſes Weights, its Uſe having only 
wok: hitherto to cauſe them to roll on a horizontal Plane, The 


Crane: This Baſe has in its upper Part the horizontal Piece B, 
Which claſps an upright Shaft CO, ſup ported under its Pivot C, 
on which the whole Engine moves in the fame manner as the Crane, 
when the Weight is to be lowered, This Shait Jupports on its 
Top a croſs Piece D D, to which are faſtened the Ropes If E, 
Which wrap round the Barrel, AS 1, or Roller F, which has 210” 
ther Rope G, that allo Wraps or v inds round one of its Ends Ih 
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all the others, as W heels, Capſtanes, and Pullies, muſt neceſſa- 112 15 . 
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Friction of any Part, and conſequently, the whole Power which 


Axis in Peritrochio. 
laſt Rope is that which raiſes the Weight. At the other End of the 
Axel there is a great wooden Wheel like a Pully HH, ator 
which is wound a long Rope N. 
„ T work this Engine, one muſt pull the long Rope N, which 

cauhng the great W heel to turn, does alſo carry round the Axel 
or Barrel, Which! 15 made faſt ro it. This Axel, as it turns round, 
cauſes the Ropes E E a wind about 1t, and thereby th 


le x- F 


and the Wheel rue, whilſt the Rope E, to which che Weight i; 


faſtened, does alſo wind itſelf up Upon the Axe] the contrary 
Ways, and this double winding up of the Ropes makes both the 
Burthen and the Axcl and Wheel to riſe at the ſame Time. 
Now it is evident, that all this Riſe is performed without the 


draws the Rope N, is employed without any Elindre mee; which 
cannot be in other Engines. 

It may be. objected that the Power which acts at N, muſt, 
beſides the Weight, raiſe alſo the Axel and great W heel, and 
that their Weight i is one of thoſe Obſtacles which Ariſtotle ſays all 
Engines are liable to; and that this Obſtacle is equivalent to the 
Friction which is in other Organs. But it may be anſwered, 
That Friction is an Obſtacle wholly unavoidable in all other Or. 
gans; but that it is eaſy to remedy the Obſtacles of this, which 
is done by Means of the heavy Body M, taken equal in Weight 
to the great Wheel and Axel, which it ſuſtains by Means of 
the Rope II, which running over the Pullies LL, is fixed to the 
Ring or Collar K, that goes round the Axel F. For the Axc! 
and the Wheel being counterpoiſed by this Weight, the Power 
which acts by drawing the long Rope N, acts for raiſing the 


Weight only. The Experiment which was made with this En- 


gine has confirmed the Truth of this Problem, by comparing its 
Effects with thoſe of a Crane, in which the Proportion of the 
Bigneſs of the Axe] to the Circumference of the Wheel, was 
the ſame as in my Machine: For it happened that in the Crane, 
a Weight of one hanging at a Rope going about the Whcel, 
drew up a Weight of Seven, when it had one half added to it to 


make it preponderate, or give Motion to the Power : And when 


the Weight to be raiſed, and the Weight which ſerved as a 
Power, were proportionably encreaſed, there was alſo a Nece!- 
ſity to encreaſe the additional Weight, which made the Power 
preponderate, in the ſame Proportion: So that it was required to 
add one half to the Power when the Weight was Seven; thc 
Addition to the Power became one for a Fourteen Pound Wei, ght, 
Two for a Twenty-eight Pound, Four for a Fifty-fix Pound. 
and ſo on; becauſe the Reſiſtance from Friction encreaſes nearly 
in the ſame Proportion that the Weights are decreaſed. But this 
did r not happen to my Engine, in which one Quarter _ ns ays 
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Axis in Peritrochio. 
« ſuffi cient for the Draught (or to make the Power preponderate | 
« not only when the Weight was Seven, but allo when it was Four- 
« teen Pound, Twenty-eight Pound, Fifty-ſix Pound, Sc. which 
« eyidently ſhews, that this Engine acts without Friction. 

Thus far Monſieur Perault. But however plauſible this Deſcripti- 
on may appear, a little Attention will ſhew, that if this new In. 
gine had no Friction, yet it is more inconvenient than an Axis i 
Peritrochio with the ſame Proportions ; and likewite that it has more 
Friction than the ſame Machine in the common Uſe. ACE, is a 
common Axis in Peritrochio, which has the Wheel AE five times 
bigger in Diameter than the Axel; ſo that A C, the Radius of the 
Wheel (which is the Diſtance of the Power} is to CB the Radius 
of the Axel (the Diſtance of the Weight) as 5 to 1: Conſequently 
One ( for Example one Ounce, as in our Experiment ) will Keep 
five in Æquilibrio. Now though the Friction of the Gudgeon at 
is unavoidable, yet it may be diminiſhed by diminiſhing the Diameter 
of the Gudgeon, provided it remains ſtrong enough to ſuſtain the 
Machine and its Burthen. Here one Penny-weight, or 4, of the 
Power added to it, makes it preponderate, and give the Machine 
Motion with a due Velocity. rd a, 5 * | 

Now this very Engine made uſe of in Monſieur Perauli's Way, 
does ſo alter the Diſtances of the Weight and Power, that inſtcad of 
one for our Power, we muſt have two and a half to keep the very 
fame Weight Five, in /Equilibrio, as may appear by Zig. 149. pig. a 
where, ſince in the Action of the Machine, when we pull the Rope 
PA, we make the Axel DB to wind itſelf up upon the Rope HD, 
it is evident that D is now become the Center of Motion, DB (the 
whole Thickneſs of the Axis) the Diſtance of the Weight =2 ; and 
the Diſtance of the Power is reduced to A D-= 4. So that if two 
Men, having been employed in the common Way to raiſe Weights 
equal to the Strength of ten Men, an Engineer ſhould alter the 
Manner of working, and fit up the Axis in Peritrochio in Monſieur 
Perault's Way, inſtead of gaining an Advantage, he mult call in 
E three more Men to perform the Work. If it be anſwered, that 
| What is loſt in Strength, will be gained in Time, it may not only 
be aid, that one cannot always call in more Help on the ſudden, but 
that even then, though we ſhould not call this an Inconveniency, yet 
there will be ſtill more Friction in this than in the common Method; 
for the Roller or Axel will find a Difficulty to wind on the Ropes, 
becauſe they are not perfectly pliable, and the lets ſo, the greater the 
Weight is that ſtretches them. This, together with the Friction of 
the Collar of the Rope of the Counterpoiſe to the Engine, makes 
the Hindrance greater than in the common Way. For it appears 
by Experiment, that when the Power is become equal to 2 4 to 
keep the Weight 5 in /Equilibrio, there muſt be added + 7 here 4 
Penny-weight) to put the Power in Motion. — 

„Vor. VI. T6 a | And. 


Fig 148. 
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A farther Ex- 
amination of 
the Machine 
faid to be with- 
out Friction. 
By the ſame. 
No 412. 5. 
228. 


Fig. 150, 


Corollary I. 


eure gary II. 


Axis in Peritrochio. 
And to ſhew that this Friction of the Ropes is not always the 
ſame as Monſieur Perault ſuppoſes it; when P (or the Power) is 


made only one Ounce, and W (or the Weight) two Ounces, then 
to make the Power preponderate, only 2 Penny-weight and 18 


Grains was ſufficient. 


N. B. When Pis 222; and W 3, the additional Weight 
marked 5 5, was 4 Penny- Weight and 2 Grains. 


2. In every Inclination of the Plane, if the Sine of the Angle of 


Inclination be taken in Parts of the Radius of the Axel, or Roller, 


the Power will be to the Weight:: as the Radius of che Roller + 
the Sine of Inclination, to the Radius of the Wheel — the ſaid 
Sine of Inclination ; that is, P (=1) : : rid ka k. 

In the preſent Experiment B E is an inclined Plane, on which the 
Roller C is to roll up, touching the ſaid Plane at the Point c; AM 
is the Wheel behind that Plane, another ſuch Plane, and equally in- 


clined, being alſo ſuppoſed, behind the Wheel, to lupport the other 


End of the Roller. 


The Lines of Direction of the Power and Weight being a P and 
d W, through the Point of Contact, or Center of Motion, c draws 
AD parallel to the Horizon, and perpendicular to a P and d W; 


through the Center of the Engine, C draws a d parallel to A D. 


Suppoſe the Angle Be A of the Plane's Inclination to be 30?, the 
right Sine will then be equal to half the Radius; therefore dividing 
C 2 (the Radius of the Roller) into two equal Parts at k, if you 
draw kc and Cc, the Angle k c C will be equal to B e A. and 


its Sine will be Ck. Now Hince it is evidently the ſame ching to 


make uſe of a d for a Lever, whoſe Center of Motion is at K, as 


of AD equal and parallel to it with its Center of Motion at c; it 


follows that in this Inclination of the Plane, the Diſtance of the 


Weight d k is greater than d C (the Diſtance of the Weight in 


the common Uſe of this Engine ) by the Addition of the Qu. antity 
C k, the Sine of the Angle of Inclination ; and k a, the Diſtance 
of the Power is leſs than Ca ( the Diſtance of the Power in tae 
common Way ) by the Subtraction of the faid Quantity or Sine. 
Ck: Conſequently that on an inclined Plane, the Power 1s to the 
Weight: as De: toc A. Q. E. D. 


Hence it follows, that the Radius of the Wheel, 6 the Radius 


of the Roller being given, the Loſs of Power may be found in any 


Inclination of the Plane: Thus, as here, the Power, which in the 
common Way would be but of the Weight, muſt be 2 Part of it: 
So if the Angle of the Plane's Inclination Was but x 19 32't the Power 
would be 3 of the Weight, Sc. 


Hence follows alſo, that if the Plane BE be Liorizantal, no 


Force of the Power will be loſt, becauſe g: of:: CG: CF. 


Friction of a Compound Engine. 321 

As the Friction of the winding of the Ropes, ſuch as B c in the Sch/ium, 
new Way, is greater than the Friction of the Pivot in the old 
Way, (beſides the Friction of the Collars of the Counterpoiſe to 
the Engine) ſo that Friction diminiſhes, as the Ropes bear leſs 
Weight, according to the Diminution of the Angle of the Plane ; 
and when the Plane is horizontal, and without a Counterpoiſe, even 
then the winding up of the Ropes, and Preſſure of the Roller againſt 
che Plane, is equal to the Friction in the common Way. 

N. B. The Experiment is made here with Pivots twelve times leſs 


in Diameter than the Roller, and fine pliable Silk, inſtead of 
ROPES... 


X. The Machine conſiſts of three Pullies (two upper and one 4% Fabel inert 
lower, or a Tackle of __ whoſe Diameters are exa&tly as fol- or that 
lows, 2 Inches, 1 2 Inch, 14 Inch; and all the Center Pins of . , 7 


the ſeveral 
Inch Diameter: 1 he Rope Chia of 1% Inch in Diameter. Parts in a 


The Weight 1s 18 Pounds Averdupois, and conlequently the Power Compound En- 
to keep it in Æquilibrio muſt be = 6 Ih, and a very little more muſt 2%, may be 


make the Power raiſe the Weight, if there was no Friction ; but here ene - * 
no leſs than 20 Ounces are required, though the Machine is as nicely drawing Con- 


made as it can poſſibly be. | ſeguences from 

J have ſhewn by Experiment, that when the Weight is unknown, ene Experi- 
+ of the Power is the Friction of a Cylinder, whoſe Surface moves 7 A 
fimple Ma- 

as faſt as the Power, and whoſe Gudgeons are equal in Diameter to e, in v. 

the Cylinder. Now as the Diameter of the firſt Pulley! is eight times riozs Circun- 


ſtances. By tbe 


g 2 333 | 95 3 Ne 9 
bigger chan its Pin, its Friction muſt be — or r 8 E on 
| 8 | be a 
The ſecond Pulley, whoſe Surface moves as flow again as the 
Power, and whoſe Pin is ſix times leſs in Diameter, mult of Conle- 
N +; 
quenoe have its F riction of only 5 5 z Ounces; becauſe —— 
5 
— © =5 3 Ff. 
The third Pulley moving with a z of the Velocity of the Power, on 
2 Pin of + of its Diameter, has for its Friction 4 5 8 be- 
64 5 
e ec 
3 
——ů — 4 * — 1 
5 


Now the Sum of all theſs Frictions being 17,6 F which is the 
54 Part of the Power 6 ih, this Addition docs fo encreaſe the Fric- 
t 2 tion 


0 
26 þ 


* 


| Two Læperi- 


ments of the 
Friction of 


Pullics. 
the ſame. 


14 


425. P. 394. 


| | 4 N 
Friction of Pullies. 

tion as to require a Super- addition of the 5,4 Part of that firſt Addi- 
tion, and ſo on, in this Series, 5 17,62 ＋ 3,2 ＋ 0,59, Sc. = 
2141 5. 75 Fen 

Then the Sum of the Frictions upon account of bending the Ropes 
too tedious to explain now, before I give a full Account in my in- 
tended Theory of Friction) deduced from the Experiment that à 
Rope of +, Inch in Diameter ſtretched by 6 ib requires 4,5 5 to 
bend it round a Cylinder of 1 Inch , amounts to 1,8+1, 15＋1, 
124 4, 424 5, which, with the other Friction, amounts to 23, 8 34 f. 


ya # PPE 


”» 


But as [ have formerly ſhewn in theſe TranſaFions. that when a Rope 


drawn by unequal Weight runs over a Pulley, the Preſſure on the 


Pin is diminiſhed ; that diminiſhed Preſſure ( found by Calculation 
to be near 6 5 ) being taken from the above Sum, the- Friction 


remaining will be 19,834 5 3 and the Experiment is juſt 20 3. 

N. B, Nothing was here allowed for the Weight added to bend 
the Ropes, which would ſtill bring the Experiment nearer the 
Theory. 


XI. The firſt Experiment was made with a Tackle of five Brak 
Sheevers in Iron Frames or Blocks; that 1s, three Sheevers in the 
Toy Block, and two in the lower. 5 

Javing made an Æquilibrium, by hanging one Hundred and 
a quarter at the lower Block, and a quarter of an Hundred at the 
running Rope; I added 17 Pounds and a half before the Power could 
go down and raife the Weight. = 

Experiment 2. Two Hundred and a half being balanced by half a 
Hundred, the Addition of 28 Pounds made the Power raiſe the 
Weight, „35 5 


NV. B. The Sheevers were five Inches Diameter, the Pins half an 
Inch, and the Rope three quarters. 

In the firſt Experiment 17 Pounds and a half exceeds by 4 Pounds 
and a half the Sum of the Frictions deduced from the Theory. But 
in the ſecond Experiment 28 Pounds exceeds the Sum of the Frictions 
but one Pound. : 5 e 

The Reaſon of this appeared to be, that the Rope at firſt was tov 
big tor the Cheeks that held the Sheevers; but in the ſecond Experi- 
ment, where the Rope was more ſtretched, it was ſomewhat dim 
niſhed in Diameter, and ſo brought off from rubbing ſo hard agaiait 
thoſe Checks, | a 

From knowing the Quantity of Friction 4 priori in ſuch large 
Tackles, we may know what to expect in Practice: For if one Man, 
who for a ſmall time can exert the Force of one Hundred Pounds, 


_ thiaks that he may draw up a Stone, or a Roll of Sheer-Lead, or 


any other ſuch Weight to the Top of a Houſe with a Tackle oi 


Five { becaufe this would ſeem feaſible from mechanical Prin1- 
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Perjetual Motion. 


Jes) will find himſelf miſtaken on account of the Friction, which 
will not be ſurmounted without an additional Force of fifty Pounds. 


XII. Thoſe who endeavour after a perpetual Motion take it for Remarks on 
granted, that if a Weight deſcending in a Wheel, at a determinate 7% Attermpes 
Hiſtance from the Centre, does in its Aſcent approach nearer to it; ee 
ſich a Weight in its Deſcent will always preponderate, and cauſe a Ain, 3; 13; 
Weight equal to it to riſe, provided it comes nearer the Centre in its . Ns 
Riſe ; and accordingly as itſelf riſes, will be overbalanced by ano- 367. P. 234. 
ther Weight equal to it; and therefore they endeavour by various 
Contrivances to produce that Effect, as if the Conſequence of it would 
be a perpetual Motion. 

Buc I ſhall ſhew, that they miſtake one particular Cafe of a gene- 
ral Theorem, or rather a Corollary of it, for the Theorem itſelf. The 
Theorem is as follows: | 

If one Weight in its Deſcent, does by Meat of any Contrivance, Theorem. 
cauſe another Weight to aſcend with à leſs Momentum or Quanti- 
ty of Motion than itſelf, it will preponderate a and raiſe the other 
Weight. 

Therefore if the Weights be equal, che deſcending Weight muſt Corollary 1. 
have more Velocity than The aſcending Weight, becauſe the Moinen- 
um is made up of the Weight multiplied i into the Quantity of Matter. 

Therefore if a Lever or Balance, have equal Weights faſtened or 
hanging at its Ends, and the Brachia be ever ſo little unequal, that C Ih, 
W ght will preponderate, which is fartheſt from the Centre. 
This ſecond Corollary cauſes the Miſtake; becaule thole, who 
2 the Velocity of the Weight is the Line it deſcribes, expect Sc“ 

at that Weight ſhall be overpoiſed, which deſcribes the ſhort- 

ci Line, and therefore contrive Machines, to cauſe the aſcend- 
> Weight to deſcribe a ſhorter Line than the defcending W. eight. 

45 for Example, in the Circle ADB a, the Weights A and E Fig. 51 
deing iuppoſed equal, they imagine, that if (by any Contriv- 
ace whatever) whilſt the Weight A deſcribes the Arc A a, the 

eight B is carried in any Arc, as B b, fo as to come nearer tie 

Cure in its riſing, than if it went up the Ae BD; the laid Weight 

all be overpoiſed, and conſequently, by a Number ol ſuch Weights, 

i perpetual Motion will be produced. 

ihis is attempted by ſeveral Contrivances, wicht all depend up- 
on this falſe $ ncie 7 but I ſhall only mention one, where a WH4H4 Fg. 152. 
aving two parallel Circumferences, has the Space between them di— 

into Cells, which being carved, will (wen the Wheel gocs 
"0 10 ) cauſe Weights placed looſe in the ſaid Cells, iQ) oboe OU 
lie 81 de A A A, at the outer Circumtcrence of the Wheel ; and on 
r Side D to 1 in the Line B bbb, winch. « COMES NEUTET ooh 


0 and touches the inner Circumference of the Wheel. In a 
bg 972 of this Kind, the Weights will indead move in ſuch 4 
„Manner, 
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Manner, if the Wheel be turned round but will never be the Caui 
of the Wheel's going round. 
The Velocity of any Weight is not the EY Which It Gerbe a 
in General, but the Height that it riſes up to, or falls from, with 
reſpect to its Diſtance from the Centre of the Earth. So that When 
Tig. 131. the Weight deſcribes the Arc Aa, its Velocity is the Line AC 
T3! Which ſhews the perpendicular De ſcefit (or meaſures how much it i; 
come nearer to the Centre of the Earth) and likewiſe the Line B ( 
denotes the Velocity of the Weight B, or the Height that it riſes tg 
when it alcends in any of the Arcs B b, inſtead of the Arc BD: 
So that in this Cale, whether the Weight B in its Aſcent be brought 
nearer the Centre or not, it loſes no Velocity, which it ought to do, 
in order to be raiſed up by the Weight A. Nay, the Weight! in 
riling nearer the Centre of a Wheel, may not only _hot loſe "of its 
Velocity, but be made to gain Velocity, in Proportio X& che Velo- 
city of its counterpoiſing Weights, that deſcend in the Circumference 
of the oppoſite Side of the Wheel; for if we conſider t . ] ]· Radij ot 
the Wheel, one of which is Horizontal, and the other ( faſtened to 
Fig. 153. and moving with it) inclined under the Horizon in an Angle of 60 
7 5 degr. and by the Deſcent of the End B of the Radius B C, the 
Radius CD by its Motion cauſes the Weight at D, to raiſe up the 
Line pP, which is in a Plane that ſtops the ſaid Weight from riſing 
in the Curve D A, that Weight will gain Velocity, and in the Be- 
grinning of its Riſe, it will have twice the Velocity of the Weight at 
B; and conſequently, inſtead of being raifed, will overpoiſc, if it 
be equal to the laſt mentioned Weight. And this Velocity will be ſo 
much the greater, in Proportion as ; the Angle AC is greater, or 
„„ as the Plane Pp (along which the Weight D muſt riſe) is nearer to 
Fig. 151. the Centre. Ae if the Weight at B, could by any Means be 
lifted up to g, and move in Arc g b, the End would be anſwered 3 
becauſe then the Velocity would be diminiſhed, and become Þ C. 
Experiment. Take the Lever BCD, whoſe Brachia are equal in Length, bent A 
Fig. 153- in an Angle of 120 degr. at C, and moveable about that Point as itz 
5 Centre: In this Caſe, a Weight of two Pounds hanging at the 
End B of the horizontal Part of the Lever, will keep in Z bod 4 9 
a Weight of Four Pounds hanging at the End D. But if a Weig 
of one Pound be laid upon the End D of the Lever, ſo that ia the 
Motion of D along the Arc p A, this Weight is made to rile up 
againſt the Plane P p (which divides in half the Line AC equal 
to CB) the ſaid Weight will keep in Aquilibrio two Pounds at B, 
as having twice the Velocity of it, when the Leyer begins to move. 
This will be evident, if you let the Weight 4 hang at P, whilſt che 
Weight 1 lies above it: For then if you move the Lever, the 
Weight 1 will riſe four 1 times as faſt as the Weight 4. 


3 Ea 3 —ů XIII. 1 


Coheſion of Lead. 325 


XIII. I took the Leaden Balls A and B, the firit weighing one Experiments 
Pound, and the other two Pounds ; and having from each of them concerning the 
cut off a Segment of about 3 Inch in Diameter, I preſs'd them to- e ; 
gether with my Hand, with .a little Twiſt, to bring the flat Parts fone. + Fe 
to touch as well as 1 could. The Balls ſtuck ſo faſt, that when the 389. p. 345. 
Hand H, by means of a String, ſuſtained the upper Ball A, the Fig. 154. 
lower one B (by reaſon of its Contact at C) was ſuſtained, though 
loaded with the Scale 8, and Weights E, which amounted to 1 6 Pounds. 

A little more Weight added ſeparated them, and, upon viewing the 

touching Surfaces, it appeared that they did not exceed a Circle of 

Sf Inch Diameter; but this Surface can hardly be meaſured exactly, 3 
on account of its Irregularity, The Experiment was repeated ſe- 

veral Times, and the Coheſion of the Balls was different every 

Tine 

On the upper Pin or Bar of the acoder Frame DAI H, I fſu- Fig. 153 
ſpended the Stcelyard E F, whoſe Hook held up a leaden MES?! 
of two Inches in Diameter, having a Hole through 1 it, at A, to re- 

ceive a String 3 the lower Ball B equal to, and prepared” in the 
ame Manner as the firſt, received the Pin Oo, through its String, 
ſo that G, the Weight of the Steelyard, was made uſe of to ſepa- 
rate the Balls, which happened when it was applied at the Number 
20, in the firſt Experiment; but, in the three following Experi— 
ments, the Balls were not ſeparated till the Weight was removed to 
the Numbers 25, 37, and 45, expreſſing Pounds on the Steclyard. 

Laſtly, The Balls being applied together as before, ſtill cleaning 
the Surface of Contact with my Knife, and never making a Contact : 
ienſibly greater than what I mentioned before; the Weight G remov- 


ed quite to the End F, where it weighed 47 Pounds, was not able 
0 ſeparate the Balls. 
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Deſcription 

and U/e. of = 
new Areome- 
ter. By D. G. 
Fahrenheit, 
F. N. S. Ne 
384. p. 140. 
Fig. 156. 


A new Areometer. 
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CHAP. vi. 


HY DROSTATICS, HY DRAULICs. 


1 1 G A. ſatis magno, (quo major Globulus co 
. melior) tubi ſibi oppoſiti CD & EF annectuntur, tu 
bulo gracillimo EF receptaculum G additur, mediumque tubyli 
puncto à minutiſſimo, ſatis tamen viſibili, denotatur. Extremitas 
altera tubuli CD globulo B prædita eſt, qui receptaculi loco pon- 


deri inferiori (quo nempe initrumentum aggravatur) inſervit. Di- 


ſtantia globuli B a centro globi A triplo major ſit, quam diſtantia 
receptaculi G ab eodem centro. Inſtrumento ita præparato, glo- 


bulus B tantà mercurii quantitate repletur, ut fi Aræometron liquor! 


leviſſimo, exempli gratia, ſpiritui vini bene dephlegmato, vel ſpiritui 
Terebinthinæ immergatur, illud in liquore fere uſque ad punctum a 


deſcendat; quo facto, tubulus prope E hermetice ſigillatur, & in- 
ſtrumentum bilance accuratiori ponderatur; eritque pondus inſtru- 


Ante Kind 
of Hydrometer 
made by Mr, 
Clarke, and 
communicated 
to the Society, 
by J. T. De- 
ſaguliers, I. 
. 
N 413. Y. 
222; | 
F. 


menti etiam ipſiſſimum liquoris ab inſtrumento deturbati pondus, 
utpote ſatis hy droſtatices peritis notum eſt. Si autem graviores inveſ- 
tigandi ſunt liquores, exempli gratia, aqua, lixivia, vel ſpiritus aci- 
di, eorum gravitatis differentia invenitur, dum nempe inſtrumentum 
in receptaculo G tanto pondere oneratur, ut illud iterum ad punctum 
a ſubſidat. Hoc pondere gravitati inſtrumenti addito, illorum 1iquo- 
rum gravitates ſpecifice (ſi pondera ſint minutiſſima) ſatis exacte 
habebuntur: & ſic de cæteris. 3 2 

Dixi quod inſtrumentum in memoratis ſpiritibus fere ad punctum a 
ſubſidere debeat; melius enim erit, ut non perfecte liquor illud punc- 
tum attingat, & ut diſferentia parva ponderibus minutiſſi mis adjuve- 
tur: hoc enim modo, ſi forſan adhuc liquores leviores darentur, vel 
etiam ſi liquorum memoratorum gravitas a calore ſpecifice Jevior 
redderetur, adhuc inſtrumento explorari poterunt, quod alias non 
luccederet, ſi illud perfecte ad punctum à in nominatis ſpiritibus ſub- 
ſideret. 25 | JJV 

Dum autem experimenta fiunt, cavendum eſt, ne ſuperficies, tam 
inſtrumenti, quam liquorum aliqua pinguedine, vel aliis particulis 
heterogenels {ant imbutæ; aliter enim experimenta nunquam ſatis ac- 
curate peragentur. 1 


2. The Hydrometer, by ſome called Areometer, is an Inſtrument 
commonly made of Glaſs, conſiſting of a Stem AB, graduated by 


ſmall Beads of Glaſs of different Colours, ſtuck on the Outſide, 2 
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emer Ball, B, quite empty as well as the Stem, and a ſmall Ball, C, 
filled with Quickſilver before the End A was hermetically ſealed, in 
ſuch Manner as to make the Hydrometer ſink in Rain-Water as 
deep as n, the Middle of the Stem. Such an Inſtrument does in- 
deed ſhew the different ſpecitick Gravity of all Waters or Wines, 


by ſinking deeper 1n the lighter, and emerging more out of the hea- 


vier Liquors; but as it 1s difficult to have the Stem exactly of the 
ſame Bigneſs all the Way, and if it could be had, the ſame Inſtru— 
ment would not ſerve for Water and Spirits, ſinking quite over Head 


in Spirits when made for Water, and Ne in Water with Part 


of the great Ball out, when made for Spirits. The H ydrometer has 
only been uſed to find whether any one L. 1quor is ſpecifically heavier 
than another; but not to tell how much, which cannot be done 
without a great deal of Trouble, even with a nice Inſtrument. The 
Hydroftarical Balance has ſupplied the Place of the Hydro- 
meter, and ſhews the different ſpecifick Gravity of Fluids to a very 
great Exactneſs. But as that Balance cannot well be carried in the 


Pocker, and much leſs managed and underſtood by Perſons not uſed 


to Experiments, Mr. Clarke was reſolved to perfect the Hydrometer 


for the Uſe of thoſe that deal in Brandies and Spirirs, that by the 


Uſe of the Inſtrument they may, by Inſpection, and without Trou- 
ble, know whether 2 ſpirituous Liquor be Proof, above Proof, or 
under Proof, and exactly how much above or under: And this muſt 
be of great Uſe to the Officers of the Cuſtoms, who examine 1m- 
ported or exported Liquors 

After having made ſeveral fruitleſs Trials with Ivory, becauſeit im- 


bibes ſpirituous Liquors, and thereby alters its Gravity, he at laſt made 


a Copper Hydrometer, having a Braſs Wire of about + Inch thick go- 
ing through, and ſoldered into the hollow Copper Ball, B b. The 

upper Ball of this Wire is filed flat on one Side, for the Stem of the 
Hydrometer, with a Mark at u, to which it ſinks exactly in Proof 
Spirits, There are two other Marks, A and B, at Top and Bottom 
of the Stem, to ſhew whether the Liquor be , above Proof (as 


10 


when it ſinks to A) or Z. under Proof (as when it emerges to B) 


10 


When a Braſs Weight, ſuch as C, has been ſcrewed. o, to the Bot- 
tom at c. There are a great many ſuch Weights of different Sizes, 


and marked te be ſcrewed on, inſtead of C, for Liquors that differ 
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Fig. 158. 


more than ½ from Proof, ſo as to ſerve for the jpecifick Gravities e 10 
in all ſuch Proportions as relate to the Mixture of ſpirituous Li- 5 wet in ex- 


quors, in all the Variety made Uſe of in Trade. There are alfo %% 7% 7-- 
other Balls for ſhewing the ſpecifick Gravities quite to common woe 


Water, which makes the Inſtrument perfect in its Kind, 


II. 4. As: it 18 oftentimes of good Uſe to now the Specifick Graz = er. 


vity of ſolid Bodies, a great Number of Experiments have ben 


me ( 


made upon this Subject by Members ot the Royal Society, and o- Ne 509 p. 
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Specific Gravity of Bodies. 

ther Curious Perſons; the Reſult of which has been publiſhed in fe. 
veral Tables in the Philoſophical Tranſactions, and elſewhere. But, 
as it is neceſſary that Experiments of this Nature ſhould be made 
with great Exactneſs, if we would ſo far depend upon them, as to 
draw any Inferences from them in Natural Philoſophy, it may not be 
amiſs to mention a Caution, which 1s oftentimes neceſſary in the 
making of them, and which J have Reaſon to think has been gene- 
rally very little regarded. It is this; That when a dry, porous 
Body is to be weighed in Water, in order to diſcover its Specifick 
Gravity, it is neceſſary, by ſome means or other, to extricate the 
Air out of all the ſmall Pores and Cavities within it, that the Wa- 
ter may have free Liberty to enter and pervade them. Unleſs this 
Care be taken, it muſt needs happen, that the Air, which poſſeſſes 
thoſe ſmall Cavities, and keeps the Water out, will render the Solid 
of leſs Weight in the Water, and conſequently of leſs apparent Spe- 


cifick Gravity than it really is. The beſt way of avoiding this In- 
convenience, is, to ſet the Veſſel of Water, in which the ſolid Body 
is immerged, under the Receiver of an Air-Pump, and to extract 


the Air out of the Body by that Means; which will be more eaſil 
and exactly done, if the Water be firſt heated over the Fire. And 
where the Conveniency of an Air-Pump cannot be had, the ſame 
Thing may be done almoſt as well, by letting the ſolid Body con- 
tinue ſome Time in boiling Water over the Fire. = 
But no ſolid Body mult ever be put into hot Water, that will in 
any meaſure diſſolve, or give a Tincture to the Water. 
One Inſtance of the Neglect of this Caution, may be ſeen in the 


Accounts we have of the ſpecifick Gravity of the Stones taken out 
of human Bladders, which have been commonly found to be but a- 


bout one half, and ſome of them have been no more than a fourth 


Part heavier than an equal Bulk of Water. From this it has been 


roo haſtily concluded, that theſe Stones are very improperly called 

by that Name, as not at all approaching to the ſpecifick Gravity of 

even the lighteſt real Stones, that we have any Account of. 
Whereas it 1s much more reaſonable to ſuppoſe, that thoſe Stones, 


which have been found to be ſo light, were ſuch as had been a con- 
ſiderable Time taken out of the Bladder, and conſequently had loſt 
much of their Weight by the Evaporation of the Urine, with which. 


they had at firſt been ſaturated, and that they had afterwards been 

tried without the Caution above-mentioned. I would therefore beg 
Leave to recommend it to thoſe, who ſhall examine the Specifick 
Gravity of the human Calculus, that they will either try the Expe- 


riment upon Stones freſh taken out of the Bladder, or elſe that they 
will be pleaſed to uſe the above-ſaid Method, to extricate the Air 


out of their Cavities. If they do this, I am confident they will meet 
with ſome Calculi (as I have done) exceeding the Weight of ſome 
lorts of burnt earthen Ware and Alabaſter, and approaching very 

| 2 — — rer 


Specrfic Gravity of Bedies. 
near to that of Brick, and the ſofter ſort of paving Stone. But it is 
not to be expected, that they ſhould entirely equal the Specifick Gra- 
vity of Stone, found in the Earth ; becauſe the Mixture of ſome 
Portion of the Animal Oil and Volatile Salt, with the ſtony Subſtance 
of the human Calculi, mult needs leſſen che Specifick r of the 
whole Concrete. 

[ ſhall mention one other Obſervation, relating to this Subject; 
Which, however trivial it may ſeem, yet to me was very ſurprizing, 
| when I accidentally diſcovered it. It is, That the Subſtance of all 


revent being miſunderſtood, 1 muſt obſerve, that in Wood, and 


vey the Sap, and the other contain only Air, for which Reaſon they 
are called Air-Veſſels. When Wood floats, or ſwims in Water, this 
Effect is not owing to the Lightneis of the Subſtance of the Wood, 
but only to its being buoyed up by the Air contained in the Veſſels 
belore- Haid. For When the Air is extracted out of thoſe Veſſels, and 
inſtead thereof the Water has inſinuated itſelf into them, the Wood 
will fink to the Bottom. As is very eaſily ſhewn in ſmall Chips, 


in boiling, or even in cold Water for a ſufficient Time. And the 
ſame is found to ſucceed in the Roots, Stalks, Leaves, and Seeds 
of as many other Vegetables as I have yet tryed ; Cork only except- 
ed; in which laſt I had no Reaſon to expect it, conſidering the 
varticular Structure of that Subſtance, as deſcribed by Dr. Heook, in 
his Micrograpbia. 


Ferrum — — — — — 7817 
Stannum provinciæ Indiæ Orientalis vulgo dictæ Malacca 7364 
Stannum Anglicanum — — . — 7313 
Marcaſita alba. — — — 9950 


Uu 2 Alumen 


Wood (as Oak, Fir, Cc.) is ſpecifically heavier than Water. To 


other Vegetables, there are two Sorts of Veſſels ; one of which con- 


or Shavings of Wood, by means of the Air-Pump, or an Dafuſion 


Idem Japonenſe _ — 2 — 8799 5p. 114. 


Regulus Antimonii „„ _ — 656622 
Aurichalcum — — — — 383412 
Cryſtallus de rupe — — — 2669 
Pyrites homogeneus — — — 2338 
Cinis clavellatus ſordibus, ſaleque neutro quodam (quod fere fernper 

magis vel minus in cinere illo 1 * depurgatus — 3112 
Sal illud neutrum — — — 2642 
Sal maritimummnm — — 55 — 2125 
Nitrum — — — 150 


2. Aurum | TER —— — 1508 1 The Snecific- 
Mercurius — _ — 13525 Craviete f 
Plumbum 5 „ 3 11350 ſome Bodies, by 
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Argentum 8 — „ 10481 1 
Cuprum Suecicum en og ts Soo — 6834 F. No. 383. 
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Alumen | e — | — — 1738 h 
Saccharum albiſſimum —.— EE 16063 
Oleum Vitrioli —— | — 18777 
Lixivium cineris clavellati ſale quantum fieri potuit imprægnatum 
5 ES EIN e — 13663 
Idem alio tempore præparatum — — 137155 
Aqua fortis melioris notæ — — — — 1400 
Spiritus nitri — — — — 12934 
Aqua pluviatilis — — . 
Oleum Raparum — — — — —— 913 
Alcohol vini — — — V'Tẽw; $36 
Idem magis dephlegmatum — — "yu 


Experimenta variis ſunt facta modis. Corpora enim fixa, ut vulgo 
fieri ſolet, prius bilancis accuratioris ope in aere & deinde in aqua 


pluviatili ſunt ponderata. Salium pondus, prius in aere, & tunc in 
liquore idoneo quodam eſt exploratum, & deinde calculo ad gravita- 


tem aquæ comparatum. Liquorum gravitates, interdum Aræome- 
tro ſupra deſcripto, aliquando autem vaſibus hic delineatis ſunt in- 


dagatæ. | 


Globus Vitreus concavus A ad Lampadis flammam ſatis magnus 


conficitur, duobus tubulis vitreis fibi oppoſitis B & B preditus, 


Tubulorum extremitates ſunt apertæ, attenuatæ, & aliquantiſper in- 
curvatæ, ne liquor effluere poſſit. Globulus præterea in inferiori 
loco aliquantulum eſt applanatus, ut eo commodius bilanci impo- 
ni poſſit. jj 
Ampulla A, e tenuiſſimo vitro ad lampadis flammam paratur, 


collo ſatis largo prædita, cujus apertura operculo B, intus concavo 


tam accurate, quam fieri poteſt, clauditur. 5 
Ope hujus ampullæ, etiam ſalium gravitates ſpecificæ explorari 


poſſunt, & quidem hoc modo. Ampulla prius liquore quodam 


idoneo (in quo nempe ſal, cujus gravitas exploranda eſt, non ſolvi- 
tur) impletur, & poſtquam liquoris innotuit pondus, liquor effundi- 
tur, atque vas probe exſiccatur. Hoc facto, ſale fere totum vas 
impletur, & ſalis pondus inquiritur; hoc noto, interſtitia ſalis li- 
quore replentur, ponderiſque incrementum a liquore addito quæritur. 


Si hocce incrementum ponderis a pondere toto liquoris ſubtrahitur, 
reſiduum exprimet gravitatem liquoris a ſale deturbati. 
Sal neutrum cineris clavellati in ſpiritu nitri nullam facit ebullitio- 


nem. Mercurium in ſpiritu nitri ſolutum albo colore præcipitat. 


Carbonibus ſuperimpoſitum, crepitu in minores partes diſrumpitur 


& diſpergitur. 


Nitrum in tigillo ſupra ignem fuit liquefactum, ut eo modo ab 


omni humiditate depurgaretur, ſpatiaque nonnulla aere alias plena 
nitro ipſo replerentur. 


Gravitates 


Figures of Hail. 


Gravitates liquorum, quæ aſteriſco notatæ ſunt, ad gradum qua- 
drageſimum octavum meorum thermometrorum calculo funt revo- 
catæ, & nonnullorum jam in“ experimentis de gradu ebullitionis 
liquorum quorundam facta eſt mentio. SE , 
Modus ſimpliciſſimus ad inveſtigandam gravitatis differentiam, 
quæ a diverſo temperamento fluidorum originem ſuam trahit, eſt, ut 
prius liquore minus calido (cujus tamen gradus ope Thermometri 
notus eſſe debet) vas aliquod repleatur, & ponderetur, deinde illud 
vas iterum calidiori liquore impleatur, & ut prius ponderetur. Si in 
ao ſecundo experimento gradus caloris iterum eſt notatus, habebitur 
cifferentia gravitatis liquoris, a calore inter hos gradus effecta, quæ 
deinde ope calculi facile unicuique gradui attribui poteſt. 
Experimenta in aere ſunt facta; addenda ergo erit unicuique nu- 
mero gravitas aeris, ut habeatur materiarum gravitas in vacuo. 
Eſt autem aeris gravitas ſpecifica ad illam aquæ, fere ut 1 ad I000, 


III. Prob. I. Invenire Figuram Sphæroidis fluidi circa axem rotan- Of e Figures 


tis, poſito quod fiuidi partes verſus centrum attrahantur ſecundum / Hom pig 
| — ing round an 


aliquam diſtantiæ a centro dignitatem. —— 5 
Solut. Sit PQ axis revolutionis, & PA Q ſectio Sphæroidis Peter Lewis 
per axem; jam cum partes fluidi inter ſe quieſcant, columnarum una- de Mauperty- 
quæque C D idem habebit pondus verſus C; conſiderando ergo e i,, V. R. S. 
columnis unam CD quæ efficit cum CP datum angulum cujus ſi- : . 422. þ. 
nus = h pro radio=1, & quæ ex infinitis cylindrulis G g componi- Fig. 1 
tur; cylindruli cujuſque pondus verſus C quæro. 1 af 

Gravitas abſoluta in A cum fit data & =p, pro habenda gravitate 


in G, erit p: p:: C An, C Gn; unde habebitur gravitas in G ſeu 


C An 


Sed cum propter revolutionis motum pars quævis fluidi repellitur 
vi centrifuga ſecundum G H; & cum in mobilibus que contempo- 
raneas circulationes abſolvunt, vires centrifuge ſint ut circulorum de- 
ſeriptorum radij; ſi vis centrifuga in A fit data & =f, pro habenda 


a 


vi centrifuga in G, erit F. F:: CA. LGS (ob L G. CG 1} 
: ; f#-£6 


C; unde habebitur vis centrifuga in G feu / = 8 PI Sed 


vis hæc cum ſecundum G H agat decomponenda eſt in duas vires 
KH & K, ex quibus una tantum G K partem aliquam vis ſecun- 
dum G C tollit. Habebitur ergo vis illa G K dicendo GI. GE 


ve! 
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vel 1. :: - 9 - vi cylindrulum Gę ver, 
1 CA wie 
Sai e 
trahenti. Vis ergo cylindrulum G g verſus C trahens erit tantumn —____ 
— ; & pondus cylindruli verſus C, erit (== 
Ca C An 
e 5 
RO — Gg. Jam columnæ C G ex cylindrulis iſtis conflatx 
8 
190 — 
pondus erit | ——— — G g; quod cum G g fit Elemen- 
, "CA® CA ey ” 
5 „ 
tum ipſius CG, dabit pro pondere columaæ CG ——-— 
. | #3=-1.C A" 
fhh CG? 5 „ 
— — & pro pondere totius columnæ C D. 
. | e 
„ oo:- 1 „ 
— , quod efficere debet pondus conſtans A. 
CA 5 pe 
EN „ 
Si ergo vocentur CAS a, CD r, habebitur —— 
75 3 . 
Fhhrr 


— = A. Et cum æquatio hæc, quecunque ſit þ, ſemper ob. 
2 4 = 5 . 


tineat, jam ſi h pro indeterminata ſumatur, æquatio præcedens rela- 
tionem dabit inter radium quemvis C D & ſinum anguli quem cum 
axe PQfacit. . 1 = | 
_ Nunc determinanda eſt quantitas conſtans A. Ut æquatio præ- 
cedens, fit ad ſectionem ſphæroidis illius cujus ſemi-axis C A = 9, 0- 
portet, quando angulus DCP eſt rectus, vel quando h = 1, ': 


Þ an** Fa a 


Sa; tunc ergo habetur ———— — = A, vel A 
ATI. an 2 a 


(= 
2 ＋ 4 — L: 


Figures of Fluids, 333 
H #279 FT rr 


— —— 


—— þ 


Et ſic æquatio correcta, erit 
1 
CE 1 1 


— — — = * —— 2 > 
— — 2 — — - — — 8 & 
” — — 5 2 _ * 2 - 
— — * 
2 
— = > <<< 
— — cans — 


n+ 1.4" 2 4 


— — — — — 


a vel 2 rut — (I) FDA 
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8 . 2 2 — * - — — 50 0 
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E li 
Fquatio hæc, omnium ſphæroidum ſectiones determinat quæcun- ö 
que fit dignitas diſtantiæ, ſecundum quam fit attractio; uni tantum = 1 
excepta hy potheſi in qua attractio foret in ratione ſimplicis diſtantiæ a 3 
centro inverſa. | — mn 
„ ee pie It 
In hoc caſu recurrendum erit ad —  ————. _ vil 
ä "06: a IS Il 
OE FCA Ton. CWU 1 + i" 
G g quod tunc fit { ———.— — , G g, cujus fluens non 10 
| CG. CA Fil 
| | - | | fhþ.CG* Jil | 
niſi per Logarithmos habetur, & prodit ?. C A log. CG — — * 0 
1 225 e I 
s ; f 1 1 ö 
5 SER i 3 0 
= A; vel pro pondere totius columnæ p a log. r — — = A. | 1 | 
Ut corrigatur hæc æquatio, oportet ut quando þ = f, fit r=a; EY | | 
| | | ; | 1 
TT R 4 
tunc ergo habetur p a log. a — —-= A; & æquatio correcta, eſt 1 
3 1 | F 2 nd „„ 170 
? a log. * | =P a log. a — —; vel 2 Pa log. 2 | ti | 
SR | 2 = | | [i 
fhhrr OR e . 
=— — — f a; vel tranſeundo ad numeros & ſumendo c numero 
2 8 | 
| (Enid) 
2 paa 2þ 


cujus log. = I, habetur 1 2 u 


Patet meridianos ſphæroidum ſemper prodire curvas algebraicas 
excepta tantum iſta hac hypotheſi. © 

Si harum omnium curvarum deſideretur aequatio more ſolito per 
coordinatas rectangulas, facile haberetur. Nam faciendo CE 
=x, & DE y, erit rr Xx ＋ y, & br =y, Exterminando 
— — ergo 


* — — ——— * 


— — — — 
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| nt} 
ergo Y & V ex æquatione generali, invenietur 2 % ( x+y y) . 
— (u i) fa" 55 = (2 p—nf—f) anf. oy | 
= | (= 
Et in caſu # =—1, X a Fe. 


Sed prima noſtra ratio definiendi curvas per radios & angulos 
æque, & forſan hic magis commoda eſt quam illa quæ definit curvas 
per coordinatas. 


Quamvis þ, ut variabilis tractatur, tamen non ultra certos limites 


variat, & hi limites ſunt o & 1; noſtra itaque æquatio radialis non 


definit niſi partem curvæ cujus amplitudo eſt angulus rectus; (ed 
cum curvæ iſtæ ex quatuor arcubus ſimilibus & æqualibus conſtent, 


dantur curve meridianorum integræ per æquationem noſtram. 


Jam facile determinatur ratio inter ambos Sectionis axes in quavis 


Hypotheſi. 5 


Cum æquatio generalis fit 2 pr2#: — (a+ 1) ae i e 
(2 p—nf—f) a, ut inveniatur 7 quando þ e, habetur 2 P. 


(2 - , ) at. Ex quo elicitur C A. C P:: (20 ff. (27 
— 1. f,) afr, 


Et in Hy potheſi gravitatis ſimplici diſtantiæ reciproce proportiona- 


a 


lis, habetur Log 5 - 25. Ex quo elicitur Log. C A — 


Patet quod * exiſtente numero affirmativo, integro, ſeu fracto, 
hoc eſt in omnibus hy potheſibus gravitatis directe proportionalis alicu! 
diſtantiæ dignitati, diameter æquatoris axe revolutionis major ſemper 
erit. Sed ſi fit z numerus aliquis negativus, hoc eſt, ſi gravitas propor- 
nalis fit inverſe alicui dignitati diſtantiæ, habebitur CA. CP. : (27 


1 1 


ATE (2pttaf—f Ai; nunc ſi 2 1, ſit k i-; & ha- 


1 


be bi. ur CA. C P:: (27) K. (2 p- EF); &ͤ in 2 1, fir 


HI 
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[ 
— — — wo 


1—1=k; | & habebitur CA. CP:: + (29) {LE (203 kf) 1 


— - * 


yel C A.C P:: (2 7 5 kf) ( 29)" Inſuper invenimus quod 7 


exiſtente = == I, habetur Log. CA— Log. C P. Ex quibus 


2 
patet n müll eſſe hypotheſin i in qua diameter æquatoris non ſuperer me- 


ridiani diametrum. 


Sphæroidum figura, ut ſatis apparet, a ratione, quam habet vis 


centrifuga ad gravitatem, dependet. Nunc, qualis eſſe poſſit in qui- 


buſdam hypotheſibus iſta ratio, videamus, & quz inde figura | Phzro- 
idibus eveniet. 

Si gravitas uniformis ſupponatur, er erit n=o & knbebicor SCP: 
2 5. 2 p—f. Itaque in terra ubi vis centrifuga ſub æquatore 289mm gra- 
vitatis partem æquat, ſi quæratur ratio quam habet diameter æquato- 
ris ad axem in hypotheſi gravitatis uniformis (ponendo 289 Pro 5, 
& 1 pro f) habebitur C A. C P:: 578, 377. 

Poſſet vis centrifuga æquari gravitati, quod obtineret ſi terræ revo- 
Jutio diurna 17 vicibus celerior redderetur; & tunc haberetur C A. 
C P:: 2. 1. Sed fi revolutio magis ac magis cita fieret, partes ſuc- 
ceſſive diſt parentur donec tandem terra ad atomum unicam redigeretur. 
Ex quo patet quod in hac hypotheſi gravitatis uniformis, terra circa 

polos nunquam poteſt eſſe depreſſ or quam fi diameter zquatoris fit du- 
plo major axe revolutionis. In hoc caſu terra conſtaret ex duobus pa- 
raboloidibus, ſicut invenit D. Huygens in tractalu de cauſa gravitatis 
hac hypotheſi particulari quam ſolam examinavit. 

Si gravitas diſtantiæ a centro proportionalis ſtatuarur, erit At, & 
hahebitur CA. C P:: p.v (p—f). Si igitur vis centrifuga gra- 
vitati fieret æqualis, diameter æquatoris axe revolutionis fieret infinite 
major. Hoc eſt, ſphzrois planum tantum circulare foret. Et cum 
in hac hypotheſi vis centrifuga ad gravitatem omnes poſſit habere rati- 
ones, a ratione nulla, uſque ad qualiratis rationem, patet quatoris 
diametrum ad axem revolutionis omnes has rationes habere pole; & 

ſphæroidem quæ in hac hypotheſi ſemper eſt Ellipſois, poſſe eſſe 
oinnes Ellipſoides a ſphæra uſque ad circulum. Sed in hac ctiam hy- 
potheſi, vis centrifuga ultra creſcere nequit. 

Si gravitas quadrato diſtantiæ rec! proce propor tionalis ponatur, 
erit 1 - 2; & habebitur C A. C P:: 2 ＋ f. 2p. Fx quo li- 
quet in hac hypotheſi vim centriſugam ſemper creſcere poſſe, vel quod 
codem redit, motum revolutionis citiorem ſemper ber! Pali, NEC ta- 
men ſpheroidis partes CD parentur. | 


Vor., VI. | | X - re | | | | J olion. 
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Figures of Fluids. 

Scholion. Cæterum, ex his omnibus hy potheſibus nullam quaſi in naty. 
ra revera datam hic uſurpo: ſiquidem interiores corporum partes non 
gravitant verſus centrum aliquod unicum juxta proportionem quamyis 
diſtantiarum ab hoc centro in corporibus poſito. Attractio partium ex 


forma corporis dependet, ut & viciſſim forma dependet ex attractions, 
Idcirco omnes hæ deter minationes, ſunt mag is mathematicæ quam phy- 


ſicæ. Unde fit, quod P. Newton in determinatione axis terræ & dia- 


metri æquatoris rationem invenerit diverſam ab Huygeniana & a no- 
ſtris, nempe eam quæ eſt inter 229 & 230. Summus vir ſolutionem 
mere geometricam per hypotheſes neglexit, ut naturæ magis confenta- 
neam daret. 


Prob. II. Poſito quod materia fluens circa. axem extra " VIEW ſum- 


tum, attrahatur verſus centrum in hoc axe poſitum vi alicui diſtantix a 


centro dignitati proportionali; dum interea propter fluenti partium at- 
tractionem mutuam, fit altera attractio verſus aliud centrum intra flu. 
entum ſumtum, quæ in quavis ſectione fluenti revolutionis perpendicula- 
riter per centrum exterius facta, fit alicui diſtantiæ a centro interiori dig- 


nitati proportionalis: invenire figuram quam fluentum induet. 


Solutio. Sit A D Pad QA ſectio fluenti gyrantis circa axem A \ per 
planum revolution rectum quod tranſit per centrum facta. Sit » cen. 
trum virium centripetarum extra fluentum ſumtum; & C centrum ver: 


ſus quod partes fluenti attrahuntur in ſectione ſumtum. 


Ut fluidi partes in æquilibrio maneant, oportet pondus cujuſque co. 


lumnęæ C D tum a gravitate verſus y, tum verſus C, tum a vi centri- | 


fuga ortum, idem ubique maneat. | 
Sit ergo gravitas in A verſus yy, data & = 7, gravitas in A verſus 


C, data & =p, & vis centrifuga in A, etiam data & . Sit AC 


= „ rn aS r ſinus ang. DCP=b pro radio= 1; cri. 
GLadr, && e demiſſa perpendicular R in radium CD produc 


tum, erit CR = bb, * 7: ents a 12 Elem. lib. 2.) 0 (55 + 


2 %% Her. = 


Jam cum ſit gravitas in A verſus y = 3 dicendo . :: 4 + Tt 


m 


G W gravitas in G eu ＋ 2 


— 


eee; on 


(ab) | 


Et ut verſus C derivetur, dicatur 1. 1 :: : Gy. GR, vel 


oy 
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unde habetur vis ab attractione verſus y, derivata verſus C, ſeu 


1 7 D Tr) (bb + 2 „br rer 
r ̃²˙ʃrLTT2.. ˙ a CL a 


(rn) 


Habetur inſuper (cum gravitas in A verſus C, fit =p) gravitas 


„ 


—; Gravitas ergo tota verſus C ex © gravitatibug [| 
* e | „ ul 


x. (bb)(b Kerr. r 1 
ambabus verſus 7 & C orta habebitur = —_— —-—-—ę—— fi 


in G verſus. C = 


(a E) 
5 po 
ä 
an 3: 7 
| Nunc cum fit vis centrifuga in A, ; dicendo J. F:: 4 ＋ b. þ + 
70 ＋ D) 
br, haberur vis centrifuga 3 in E ſeu f = — — & ut pars iſtius 
r 
vis quæ verſus D trahit inveniatur 3 ; fiat F. F. G6 H. G K, vel 
7%) Fo Eng 
— —— f:: 1. h; unde habetur vis tit verſus C oppoſita 
a＋ 3 ; x 
FOr) 
ſeu : — „ 
42 ＋ 5 
Vis ergo verſus C ex omnibus his _— reſultans, erit 
W 9 —. a — pra fh(bo+br) | 
. 28 * 8 — — — e [I 
e an © ab | 


Concipiendo ergo ut in primo problemate . CD, ex in- 
| boite cylindrulis 1 compoſitam habebitur F ( 1 (bb + 0 G + : 


— 
- ＋ 
— — 

— — 


— =, 5 on 


DC _ (a+ 5 0 
2b bUr rr) * pr FUND i 
—— — 7. uo æquari debet ali- 10 
7% m „ 4155 4 1 

| X x 4 | : CUI | \ 
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7 (60-2 , 2 
cui conſtanti ponderi. Erit ergo — ä —ẽ 
11. (a+ 9 


pre Fr Ibbrr 


(n+ 10. an 4 ＋ 2. (a ＋ b) 
Ut corrigatur hæc æquatio, oportet quando h = 1, eſſe r= a; tunc 


D pe fad.  fa0 


=A. 


ergo habetur-—w—__ —— — —.— —=A. Et æqua- 
n i aL amb 2 (a ＋ 5) 
** 
1 ε prot: bbs 
tio corecta, erit— — — — — 
( T1). (a+b)® (AI) an 4 ＋5 
fhhrr * (a rh) Þ 4 fab Jaa 


— —— —— 
5 f — — 


2 (a ＋E ) m I 11 45 1 7 
Vel ſcribendo c pro 1 & pro ( I) x (1 + I) 2 (u+1) 


T a (bb+2 en ＋ 2 (m + 1) pemynt1— 2 q f an 
bon=tbr—qf c bbrr=2 (LI eta 
„f ů pon gf ge Tr ee, 

Patet, in omnibus hypotheſibus, ſectionem fluenti eſſe curvam alge- 
braicam, exceptis tantum hypotheſibus attractionis verſus y vel verſus 
C in ratione ſimplicis diſtantiæ inverſa ; nam fi ſit tantum n = 

habebitur Pro ſectione fluenti 


— i. 


= (% 50. prag Hb fbr. 
— 1 3 — — | 
2 „1 ＋ I. an ga+b 2(a+0) 
2 pa fab Fa a = 
—— L 4 ＋ N _ — — vel. — L 
1:6. 41: 1.474 Þ 2(4 b) 2 
bee p rat1, fbhr fhhry 
x F 15 — — ] — x — + 
i e 2 c 


„ "Ts #8 : 


10e e 6 7 
5 bb er, f 
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Et ſi tantum 1 == 1, habebitur -= A 
tm>+ 1. law 4)" 
fbbr ober r fas 
5 Lr. — — 2 ale 
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24 e l, : 
— 1 Y- . 8 
2 (a+) (n E 1). em 
11 © Abt TC he fac 

C a 2c n + 1 c 2c 

eg : | OY „* (a5) 
Sed {i ſint ſimul m =— 1, & ara habebitur a 
2 


fbbr 5 A 


Ob Tr +palr— -- — 3 
a ＋ 5 24 ⁰ 2 
far aus ＋ 
E _— 


a+b AGES) 2 


1 fr 775 57 
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fab fas 
V 


Si deſideretur æquatio ſectionis fluenti per coordinatas rectangulas; ; 
fciendo C E = &. D E. =) habebuntur duæ equationes rr = x x + 
jy & S), quarum ope exterminabuntur » & h ex æquationibus ſu- 
pra inventis; & habebitur pro caſu generali, 2 ( +1) 4 4 (0 b + 


1 ; Fy + 


—— — — — 


Ly Lax) N 0 pen 8 bene 
5 yy = 2 (n+: 1 ) ＋ An r ra ch I) a Cm. 
2033 (nt —gf ac m1, | : 

Et eodem modo in caſibus = -I, 2 =— 1, reperientur 8 920 
tones per coordinatas rectangulas. 

Ut curvam P A Q invenimus, ita quoque invenietur curva b a Q 
mutatis mutandis. Nam tune ſi fit gravitas in @ verſus y data & = 


gravitas in a verſus C =p, vis centrifuga in af; Cama. C= 


„Cg Dr, gl br, & g = 50 — 2 rr, invenietur ra- 
vitas in g verſus C, ab attractione verſus 7 orta, T = 
T n (0b —r) Chand ft EEE 
(hb —a)® 
1 8 
Hahetur inſuper gravitas in g verſus C, Þ =——-. 
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Sic etiam vis centrifugæ pars in g quæ trahit verſus C invenietur 7 
125 Am” — | — — Nd 


— — 


5 — 4 | 
Sed hæ poſteriores vires nunc primæ opponuntur. Habebitur ergo 


F ” (—bb+7) Gbr pr 


... ͤ DDR ISA — * | 
Weg | an 
= N | mtr 


he 


R 


=A, Ude deducitur 70nd broker 


3 Et 
CY 3 ( ＋ 1) („ — a)" 
prot: fbbr. . 2 (-a) 22 
— — — — + 
(n 0 n ub—a 2 05 — ͤ) n 1 n+ 
— 2 | 15 1 5 
„ As) 
Et in caſibus m =— I, M = — 1, invenientur ut ſupra Zquationes 


ſectionum, debitis tantum ent mutatis. 


Et per has æquationes radiales 1 invenientur zquationes ad coordina- 
tas ut factum eſt pro curva PA 

Et cum pondus columne tam in ſuperiori quam in inferiori curva 
debeat idem elle, habebitur æquatio inter pondus A in curva ſuperio- 


ri, & pondus in A inferiori, ex qua determinabitur Ca pro determi- 
nata C A, & fic ſectio fluenti integra determinabitur. 


Quæcunque fit hy potheſis gravitatis, ſemper pro dato angulo DCP, 
radius CD obtineri poteſt datæ longitudinis, & ſic figura fluenti vel 
craſſior vel tenulor fiet, & quidem modis infinitis; ponendo in æqua- 
tione pro h & 7 valores determinatos. Sic fieri poteſt ut puncta P & 
Q coecant, ſcribendo o pro þ & Y; & tunc ſectio fluenti ex duabus ova. 
Iidus figuris in C junctis conſtabit. Nam infinite rationes inter 2, %, 
& F quæ ad id efficiendum conveniunt, obtinebuntur. 

Si ex. grat. ultimum hoc deſideretur, nempe ut P & Q coeant iu C, 
habe bitur 2 ( ) fi: (I) wet: +2 (n 1) 
Pam — 2 fa b em — .f a ac .. Unde eliciuntur infinitæ ratio- 

nes inter æ, , & f. 

Si ponatur gravitas tum a y, tum verſus C ſimplici Aide a 
centro proportionalis ; ſecti fluenti erit coniſectio. Et ſi tunc deſidere- 
tur ut puncta P, Q& C cocant, igura ex duabus Ellipſibus | in C junc- 
tis, conſtabit. 


Nunc ki diſtantia Cy evaneſcat, vel duo centra coeant; erit l, & 
e=4 3 & fluentum hier ſpherois. 


Si inſuper — n n, & o, — generalis ſectionis flu- 
; enti 
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| Motion of rumming Waters. 
| enti fiet 2 4 adi I — (1 * 1) fa „rr (2 p—nf—f) ant.. Vel 
= — — — Fa, ut invenimus 


Is | Ly . 
n primo proble mate quod eſt iſtius caſus tantum ſpecial is. 


fi 


in caſu = — 1, 224 L 
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IV. In pervolvendo Opere Petri Antonii Michelo!ti, de ſeparatione Of the Motten 
aidorum- in corpore animali, qui Fenetys nuper ad nos delatus eſt, n 


pluribus in locis Diſſertationem meam de Motu aquarum fluenti- 
um, in Adtis Philoſoph. Ne 355. ante aliquot annos editam, non le- 


Vaters, by 
James Jurin 
R. S. Secr. 


viter notatam deprehendi. Cum autem alia ex iis, que reprehen- N. 373. 


dit, ex minus perſpecto Diſſertationis mew inſtituto profecta videan- P. 129. 


tur; alia vero ita demonſtrari poſſint, ut ipſum ea mihi non difficulter 
conceſſurum putem: operæ pretium erit, ſi primo in loco Diſſertatio- 
nes meæ propoſitum & conſilium paulo luculentius exponam; quod 
cum fecero, ad reliqua deinceps breviter expendenda progrediar. | 
Principio igitur explicandum eſt, quid in Diſſertatione iſta intelli- 
gendum velim, per Motum Aque ex mm vaſis foramine defuentis. Eft 
enim alius Motus, five quautilas Motis, Aque, que ex vale per fora- 
men delabitur; qui Motus eſt in ratione compolita, ex ratione quanti- 
tatis aquæ dato quovis tempore effiuentis ex foramine, & ratione velo- 
citatis, quacum effluit. Altus vero eft Motus totius aquæ, ſeu Cata- 


ractæ aqueæ, quæ intra vas verſus foramen deſcendit, & mox efflux- 
ura eft, Hic eſt in ratione ſummæ omnium factorum, ex fingulis 


aquæ particulis, Cataractam conſtituentibus, ductis in velocitates ea- 
rundem reſpectivas. Quorum Motuum cum alterum ſæpe pro altero 
accipi viderem, animus mihi erat poſteriorem illum in prcedicta Diſſer- 
tatione illuſtrare, ad calculum revocare, & liquoribus in Animalium 
corpore fluentibus applicare. = 


= 


Hic ergo cum ſemper mil 


intelligeretur per Motum Aqua defluen- 


tin, live per Motum Aquarum fluentium, quod ex omnibus meis Pro- 


policionibus luculenter apparet; jure neo dicere poteram Motum hun 


4 nemine adhuc, quod ſcirem, fuiſſæ determinatum : quippe quem nemo 


Mathematicorum,. quos quidem ego viderim, nec etiam verbo tenus 
attigerit. Quod cum ita fir, miror profecto non animadvertiſſe neque 


icutifimum Michelollum, nec etiam ſubtiliſſi mi & perſpicaciſſi mi In- 


gen Virum, Jobennem Bernoullium, me in illius Difſercationts Proce- 
io, quod roties citat & tantopere reprehendit Michelottus, ne ver- 
am quidem ſcripſiſſe de velocitate, quacum aqua cMAuit EX foramine, 
multo minus de Bernoullianà determination? itlius velocitatis. Ho 
( perſpexiſſet Vir Cl. noluiſſet ſane, pro ſui humanitate, tam incle- 
menter & inique mecum agere, ut me bernoullianam Domonſiralionen 
extenuare verbis conari * diceret, & merain ef» caviliationem id, quod 
Bernoullio ob ſiciam. Quad vero ſubjicit, verba iſta mea, © fieri om- 
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e nino non poſſe, ut Motus aliquis cum pondere quieſcente confera. 


Motion of 'running Waters. 


« tur,” ne umbram quidem habere rationis contra Bernoullianam De. 
monſtrationem pugnantis,, libens agnoſcoz quippe qui, cum iſta ſeri. 
berem, tantum de Bernoullio, quantum de Sinenſium Imperatore cogi- 
tabam. Aio autem Lectorem quemvis non iniquum, neque præjudi. 
ciis occupatum, ne #mbram quidem veriſimilitudinis reperturum, quod 


iſta verba ad Bernoullianam Demonſtrationem quicquam pertineant 
quibus ſcilicet de re longe diverſa agatur, nempe de quantitate Mord 
totius aquæ verſus foramen contendentis. Quoniam vero ita penitus 
inſedit animo Viri Doctiſſimi illa Demonſtratio, eandem in illius grati- 
am, ubi prius meipſum ab reliquis ejus Animadverſionibus vindicavero, 
ad examen revocare decrevi. FHF 


« 


* £ 


Ad Motum prædictum definiendum non alio nobis opus erat, quam 


Theoremate noſtro generali, quod tertio loco poſuimus: ſed cum 
Curvæ Hyperbolice Newtonianæ proprietatem, qui Cataractam a- 
quæ deſcendentis format, non indignam cenſeremus contemplatione Geo- 
metrarum, voluimus obiter quædam de Cataracta illa præmittere. 


Hanc autem ex Viri Incomparabilis, Prop. 36. Lib. 2. Princip. de- 


ſumptam proponebam, non ut ex Tripode editam, ſed evidentia Mathe. 
.matica, omnibus oraculis certiore, munitam. 


Qudd enim Cataracta talis formari debeat ex aqualibere deſcendente, 


& acceleratà in modum corporum omnium gravium, quam nulli ali, 
- aqua circumcingatur, aperta res eſt; ut patet Newton! Propoſitionem 
attente perlegenti. Si etiam Cataracta glacie concava, figure Cata- 
ractæ aqueæ adamuſſim congruente, & propter ſummam polituram 


nullam reſiſtentiam adferente ambiatur; ea glaciemne-minima quidem 


vi premet, ſed tanget ſolum liberrime cadendo, unde nihil mutabitur 


non modo in figurà, ſed nec etiam in velocitate Cataractæ deſcenden- 


tis. At ſi circumpoſita Glacies in aquam reſolyatur, neutiquam jam 
opus eſt tanto Machinarum & Arietum vali diſſimorum apparatu, quos 

magno molimine * adduxerunt tum ipſe Vir Cl. tum etiam Geometra 
. Eximius, Jobannes Bernoullius, ad fragilem noſtram Cataractam con- 


Fringendam & comminuendam; quippe quam ipſe prius Newtonus hiſce 


verbis, + Ligqueſcat jam glacies in vaſe; &c. diſſolverit penitus ac diſ- 
ſipaverit. Nullo igitur aut Genio nobis opus eſt, aut Erylhræi Maris 
Miraculo, ad Cataractam iſtam five indicandam, ſive conſervandam, 


quippe qui non adeo uſque ſtolidi aut inſulſi ſimus, ut conſervatum ix 


eam ſperemus ab omni aquæ eircumpoſitæ communione puram & illi- 
batam. Ignoſcat autem nobis, pro æquitate ſua, Micbelollus, quod, 


que Providentiſſimus Newtonus de glacie ambiente, & eadem poſica 
in aquam reſolutà fuſius tradiderit, ea noſmet Lectorem ex ipſo pots 


| 2 . . 4 $6 33 3 
Auctore petere voluerimus, quam ingratà & minime nobis neceſlarit 
repetitione detineri. . | 


Pag. 128, 129, 130. ＋ Princip. Pag. 304- 
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Motion of running Waters. 


Non diffitemur ſane paulum diſcriminis, ut id obiter notemus, inter 
caſum a Newtoyo poſitum & noſtrum intereſſe. Quem enim fingit ille 
Cylindrum glaciei, velocitate data uniformi deſcendentem, ac lique- 
ſcentem & in aquam converſum, quam primum ſuperficiem attingit a- 
quæ vaſe contentæ, in eum ſcilicet finem, ut vas ſemper æque plenum 
conſervetur; hunc nos omiſimus, & ejus loco ſuperficiem aquæ infini- 

tam poſuimus, ut ea ratione integrum Solidum, five Cataractam Hy- 
perbolicam repræſentaremus. At hec poſitio nihil mutat neque in 
velocitate, nec in Motu aquæ decurrentis. 

Quod autem“ ait Vir. Cl. me ſumere, quod eſt in contentione, & pau- 


jo infra, ceſſare igitur queſtionem, & totam Demonſtrationem abire in 


Nlyrotheſin, non mehercule intelligo, quid ſibi velit. Mihi enim, in 
loco citato, nulla movebatur quæſtio de velocitate aquæ effluentis, nec 
demonſtrationem ullam de ea velocitate adferebam, ſed id unum 
agebatur, ut ex poſita illà velocitate Æquationem Curve Hyperboli- 


cæ Newtonianæ deducerem. Velocitatem nempe aquæ effluentis jam 


ante determinaveram, vel etiam, i plaeet, ſumpſeram, poſitis ſcilicet 


is, que a Newtono poſita fuerant, aquam nempe gravitatis vi libere 


cadere, & inter cadendum accelerari. Hoc autem qui fieri poſſet, 
prius tradiderat Newtonuus, ponendo aquam per glaciem politiſſimam 
ambientem, vel etiam per eandem in aquam ſolutam, ſed quietem 


adhuc ſervantem, tanquam per infundibulum, fine ullà reſiſtentià 
tranſire; quod in eum finem ponebatur, ut ſimplicior & magis Mathe- 


matica redderetur Problematis ſolutio. N 

Libet hic loci, propter argumenti affinitatem, erroris meminiſſe, 
cujus Newtonum, Hugenium, Keillium temere nimis, uti nobis videtur, 
ex Bernoullianæ demonſtrationis fiducia | incuſat Micheloltus; quod 


[cilicet vim, qua totus aquæ exilientis Motus generari poteſt, æqualem 


ſtatuerint ponderi Cylindricæ columnæ aquæ, cujus baſis eſt foramen, 
cujuſque altitudo dupla eſt altitudinis aquæ vaſe contentæ. Hanc pau- 
cis admodum verbis, nec tamen idcirco minus perſpicue, demonſtra- 
vit Newtonus in Corollario ſecundo Propoſitionis ſupradicta. Potuiſ- 
ſet alia quoque deduci demonſtratio ex contemplatione Cataractæ inte- 
græ Hyperbolice, quæ huic Cy lindro æqualis eſt, cujuſque pondus 
totum in aquæ deſcenſum impenditur: fed hac minime opus eſt, cum 
idem ex ipſa Propoſitione Bernoulliana, quam toties laudat, ac tam 
vehementer defendit Michelottus, apertiſſime ſequatur. Id nullo ne- 


gotio animadvertet Vir Doctiſſimus, ſi ſepoſita parumper Columna 


foramini incumbentis conſideratione, calculo inſtituto, ex mole aquæ 
dato quovis tempore ex foramine effluentis, & ex velocitate, quacum 
aquam effluere ſtatuit Bernoullius, ejus aquæ Motum determinare volu- 
erit, & deinde pondus invenire, quod eodem dato temporis ſpat io, li- 
bere cadendo gravitatis vi, eandem Mts quantitatem generare poſſit. 
Hoc autem pondus reperiet ponderi duplæ Columnz aquæ foramini 
inſiſtentis æquale, prorſus uti definivit Næ ci in Corollario prædic- 


| 


pag. 127. Pag. 112113. 
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tione amplitudinis foraminum. 
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to. Idem vero pondus, alteri Libræ Radio appenſum, ab impety a. 


que, cum primum ex foramine effluit, continuato rivo in alterum Ii. 
bre æqualem Radium impingentis, atque ſtatim poſt impulſum dla 
bentis, in quiete ſuſtinebitur; quod poſito calculo facile patebit. 
Videor mihi non malam gratiam a Michelotto, initurus, fi altero 
inſuper * præjudicio, quo & alios plures teneri video, ipſum liberave- 
ro. Newtonns, Prop. 37. Lib. 2. Princip. prime editionis, aquam 
demonſtravit ex foramine in fundo vaſis ea cum velocitate erumpere, 
qua aſſurgere poſſit ad dimidiam altitudinem aquæ in vaſe exiſtentis 
Demonſtrandi rationem nemo refellit; concluſionem plures redarguunt. 
Experientia, inquiunt, contradicit, qua deprehenditur aqua exiliens ad 
totam altitudinem aſſurgere: quin etiam Necotonus ipſe in Problems. 
tis ejuſdem ſolutione, Prop. 36. Lib. 2. editionis ſecundæ, eam tribul 
aquæ velocitatem, qui ad totam altitudinem proſilire poſſit; adeoqus 
ipſe ſibi contradicere videtur. Atqui fi res iſta accuratius & cum ju- 
dicio perpendatur, reperietur prinz ſolutioni Nærotonianæ & cum ſe- 


cundaà, & cum experientia ipeà, optime convenire. Nam in ſccunda 


ſolutione, aquæ venam exilientem, ad parvam a foramine diſtantiam 


contractiorem diametro ſtatuit Vir Perſpicaciſſimus, quam in ipſo fo- 


ramine, in ratione 21 ad 25. Eſt itaque ſectio vena in ea diſtantil, 
ad foramen ipſum, ut 21 x 21, ad 25 x25, h. e. ut 1 ad / 2 proxime. 
Cumque eadem aquæ quantitas, five per foraminis, five per venæ con- 
tractæ ſectionem, dato tempore perfluat, & proinde velocitates aq 
in lis ſectionibus ſint in ratione ipſarum ſectionum reciprocà; erit ve- 
locitas in foramine ad velocitatem venæ contractæ, ut 1, ad / 2; pro- 
inde, ſi ea fit velocitas venæ contractæ, qua aqua proſiliat ad integram 
altitudinem aquæ in vaſe, non major erit aquæ velocitas in ipſo fora- 


mine, quam qua ad dimidiam altitudinem deferatur. Conſentiunt ita- 


que inter ſe he duæ ſolutiones; & experientia porro cum iiſdem con- 
ſentire deprehenditut. Nam ſi per alterutram earum folutionum, cx 
definita velocitate, qua aqua, five per foramen, ſive per venam con- 
tractam, tranſire ſtatuitur, calculo inſtituto inveniatur quaniitas aquꝶ 
cfluxure ; reperietur eadem cum quantitate aquæ, que per experi- 
menta effluere deprehenditur, proxime convenire. Certe expert nen- 
tum ab ipſo Newtono ſumptum, adhibito foramine, cujus diame:-” 
erat quinque octavarum digiti partium, huic calculo reſpondit; ut cti- 
am alia plura experimenta minoribus diametris Londini facta, quibus 
ipſe cum pluribus Regiæ Societatis Sodalibus, ante aliquot annos ope- 
ram dedi. Abludunt quidem aliquantum Poleni experimenta, ſed. 


tamen minorem aquz quantitatem exhibent, quam ſecundum hunc cal- 


culum, nunquam majorem, forte quod anguſtiora fuerint vaſa pro ra- 
Supereſt adhuc nobis conſideranda 4 Animadverſio una, ſive Potts 
Scrupulus Hiri Cl, ex eo natus, quod in Coroll. 17. Theorem. 3. Diſſer- 
tationis prædictæ majorem ſtatuimus Motum, five Iinpetum, ſangumms 
in Arteris omnibus capillaribus ſimul ſumptis, quam in ipsa AIR 
ag z. I Polin. de Caſtellis. + Pag. 101, 102. Ho 
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Hoc ut explicet ille neſcio quam Hypotheſin nobis affingit, de majore 
ſanguinis denſitate in capillaribus Arteriis, quam in Aorta. Nos vero 

nullam ejuſmodi conditionem poſuimus, ſed Corollarium deduximus ex 
Theoremate præcedente, in quo agitur de Motu aquæ per Canalem 


plenum quemcungz fluentis: unde patet ſanguinem non aliter confid- | 


rart in noſtris Corollariis, quam quatenus fluidus eſt & aquam emula- 
tur. Sed patet inde provenire Scrupulum Vi Cl. quod per ſanguinis 
ſindetum intelligat, quantitatem Motiis ejus effeffam ex multiplicatione ve- 


Juitatis per maſſam dato tempore transfluentem. Atqui hic longe alius eſt 


ac noſter ſanguinis Motus, five Impetus, quippe qui in iſto Theoremate 
-malis ſtatuitur Motui molis aque, que dato quovis tempore effiuit ex 
Canali, cujuſque ea fit velocitas, qud percurratur eodem dato tempore ſpa- 
tum equale longitudini Canalis. Facile autem ex hoc Theoremate fluit 
Corollarium prædictum, quippe cum dato tempore transfluat eadem 
ſanguinis moles per Aortam & per Arterias capillares, major autem fic 


Canalis longitudo ex Aorti & Arteriis capillaribus compoſiti, quam 


Aortæ folius. Hoc eo libentius notavi, quod videam non ſolum Mi- 
chelottum, fed alios etiam ſcriptores Mathematicos, pluribus in locis, 
ubi agitur de potentiis, quæ liquorem per Canales eodem plenos aut in 
motum impellunt, aut effluentem ſiſtunt, nihil aliud conſiderare præter 
molem & velocitatem fluidi effluentis; quum debuiſſet etiam longitu- 
dinis ipſorum Canalium ratio haberi. Nam ceteris paribus, eo diffi- 
cilius vel expellitur fluidum ex pleno Canali, vel in effluxu ſiſtitur, quo 
Canalis longior fuerit; quippe quum tota moles fluidi Canale content! 
in motum concitandus fit, priuſquam ulla pars ejuſdem effluere poſſit 
ex orificio; ſicuti etiam tota eadem moles neceſſario ſiſtenda eſt, 11 
exitum parti jamjam effluxuræ prohibere volueris. - 

Accedo jam adexpendendam Demonſtrationem de velocitate aquæ 
ex foramine vaſis pleni efluentis. In quem finem legit diligenter ac 
relegi, tum que protulit Michelotizs de“ principiis illius Demonſtra- 
tionis, tum ipſam Demonſtrationem ab Hermanno communicatam in 
Aftis Lipſienſibus, Anni 1716. Quæ quamvis nulla ex parte mihi ſa- 
tisfaciat, tamen cum imbecillitatis mea conſcius longe facilius accidere 
poſſe ſentiam, ut ipſe a vero aberrem, quam ut Virum nobiliſſimis 
inventis clarum, & acerrimo, ſi quis alius ingenio pollentem, erroris 


alicujus redarguam; cunctanter idcirco & dubitantius proponam, quid 


in 1114 Demonſtratione minus firmum mihi videatur. 


Fundamentum Demonſtrationis ( /eribit Vir Cl.) in hoe conſiſtit, 


ut conſideretur guttula liquoris infima, & foramini vaſis immediate 


incumbens, tanquam preſſa, vel (ut ego voco) animata a gravitate 


** quadam acceleratrice quæ ſe habet ad gravitatem naturalem, ut alti- 
tudo aquæ vel liquoris totius foramini vaſis incumbentis ad altituch- 
nem guttulæ, ſcilicet ut pondus abſolutum columnæ aquæ foramin 
inſiſtentis ad pondus abſolutum guttulæ; Sic quippe nihil aliud re- 


* pag. 131. a 
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{+ fat, quam ut quæratur quantam velocitatem acquirere poſſit guttu- 
la animara ab iſtà gravitate majori quando cadit per lineolam ſu 
altitudini æqualem, hoc eſt, poſt quam tota exterit per foramen : 
tam diu enim premitur a tota columna aquea, adeoque animatur a 
«« gravitate majore quamdiu aliquid de guttula (quam ut columellam 
« folidam concipto) ſupra foramen exiſtit.“ 8385 

Poſito hoc fundamento pergit ad Demonſtrationem ſuam concinran- 
dam: nobis vero ſuſpecta eſt ipſius fundamenti firmitudo. Ut id 
120 jure fiat, videatur, ita, ſi placet, procedamus. 
Quoniam nulla alia re utitur Bernoullius, ad animandam, ut vocat, 
guttulam infimam gravitate predicta acceleratrice, niſi ſol; preſſione, 
live pondere, columnæ aqucæ foramini inſiſtentis; congelari ponatur 
omnis aqua columnam illam ambiens, & columna aquea per politiſſi. 
mam glaciem ſine omni reſiſtentià labi concipiatur. His poſitis, quam- 
diu foramen clauſum tenetur, urgebitur ſane guttula foramini proxiri, 
toro pondere columnæ aquæ incumbentis, prorſus uti ſtatuit Berzo:/- 
Ji. Loy „ ELD 2 

Reſeretur jam foramen, & permittatur liber exitus aquæ efffuxuræ. 
Quid deinde futurum cenſes? Num urgebitur, vel animabitur guity!: 


(e 


(e 


inſima gravitate acceleratrice, que ſe habet ad gravitatem naturalem, 1! 


altutudo aqua lotius foramint incumbentis, ad altitudinem guttul! Nini. 
me vero; {ed urgebitur ſola gravitate ſuà acceleratrice paturali. Nam 
quam primum guttula infima moveri deorſum incipit, etiam velocitate, 
ſi placet, infinite parva, non amplius utique urgebitur a pondere Co- 


lumnæ aquez inſiſtentis. Fieri enim non poteſt, ut Columna aquea 


guttulam ſubjectam premat, niſi ab illà guttulà impediatur in deſcenſu. 


Non autem impeditur, quia non conatur velocius deſcendere, quam 


infima guttula gravitate ſuà deorſum fertur; ſed columna & gutta pari 
paſſu deſcendunt, adeo ut gutta neque columnam deſertura fit, nec ab 
eidem ullam vim aut preſſionem fit paſſura. io 

Cedit itaque, ni fallor, & fatiſcit Bernoullianæ Demonſtrationis Fun- 
damentum : ſed circumſpicienti mihi, quidnam potiſſimum tanto Viro 


occaſionem dederit a vero aberrandi, id precipve occurrit, quo: {ci- 


licet minus animum intenderit ad diſcrimen, quod eſt inter corps 
preſſum a pondere incumbente, quum pondus iſtud non niſi a natural 


Gravitatis v1 acceleratrice urgetur, & corpus impulſum, five aπνẽ,ũu 
quoniam iſto verbo uti voluit,) a Gravitatis vi acceleratrice præter na- 
ruram aucta. In caſu poſteriore deſcendet corpus majore velocitat”, 


quam quæ ex Gravitate naturali proficiſci queat, prorſus ex ſententid 
Bernouliii: at in priore, utut corpus preſſum, dum quieſcit, urgeetur 
a pondere incumbente, tamen ubi primum deſcendere incipiet, cad 


prorſus velocitate deſcendet, ac ſi prius nullo pondere incumbente pret- 


jul) fuiller; | 


Neſcio an operæ pretium ſit, rem per ſe ſatis claram exemplo illuſ- 


Quieſcere ponatar in mensi columna ſolida ex centum Aure1s 66! 
5 invicem 


Running of Water in Pipes. 

nvicem impoſitis confecta, & urgeatur, ut fit, Aureus infimus pon- 
gere Aureorum incumbentium. Si fiat jam foramen in mens: ſubter 
Aureos, ut labi ſinatur Aureus infimus: quamprimum iſte Aureus de- 
ſcendere incipiet, liberabitur ſtatim ab Aureorum incumbentium pon- 
dere, & eadem velocitate deſcendet tum Aureus infimus, tum reliqui 
omnes, ac ſi ſolus ille Aureus in mensâ conſtitutus fuiſſct. 

Mitto dicere, quod, ſi quis ex velocitate, quacum aqua ſecundum 
Bernoulli placita ex foramine egreditur, & ex determinati per eam ve- 


locitatem mole aquæ dato quovis tempore effluentis, Motium cuidem, 


ut ſapra monui, definire voluerit, eun dem duplo majorem reperturus 


t, quam qui ex pondere Columnæ aqueæ foramini inſiſtentis, codem 
tempore, Gravitatis v1 generari queat. Profecto videntur iſta mihi 
untam veri ſpeciem pre ſe ferre, ut multum debiturus ſim five Miche- 
460, five ipſi Dæmonſtrationis Auttort, ft me aliquid rectius docere 
dignabitur. 


Liceat interim ipſis, ſequentia duo Experimenta, ad controverſiam 


itam certius dijudicandam, vel de novo inſtituenda, vel ſaltem diligen- 
ter expendenda commendare. Alterum Newtonmanum, pg. 305. Prin- 
i. ſecund Ed. deſcriptum 3 ut inveniatur ex mole aqure dato temporis 
!vatio efuentis, velocitas, quacum tranſit per iplum foramen :; alterum 


(l. Mariotii, Libro Du Mouvement des Eaux, Part. 2. Diſc. 3. Negl. 1. 


quod tubo Cy lindrico, utrinque aperto, parte inferiore ſurſum retiexo, 
& aqua pleno ſumptum eſt; unde facile æſtimari poſſit, utrum guttu— 
le prime aquæ effluentis ad tantam altitudinem proſiliant, quantam 
requirit Beroulliana Demonſtratio. os 


V. Having found by ſeveral Experiments in ſmall, that thro? a eee. the 
N. i Ny of 


LL at: 7 int ipes. 
. | 1 Bote, By the Rep. 
the Orifice being at the ſame Depth under the Surface of the Water I T. Defugu- 
in a Reſervoir : I made an Experiment upon a Pipe above 1000 Yards _ _ L. D. 
Ne 393. 

p. 77. 


long Pipe, Water would not be diſcharged in the ſame Quan— 
ty by a great deal, as it would be thro? a thorter of the ſame Bore, 


in Length, and of 14 Inch Bore, and found that the Quantity of Wa- 
ter given was much leſs {I think : leſs) than it ought to have been 
according to M Mariz!te's Rules and that ſomething more than the 
Friction, on account of the Length of the Pipe, had retarded the 
Water; which I found fince to be Air confined in the eminent Parts 
of the Pipe. | | I 


_ Conſidering this Matter again lately, I made the following Experi- Fig. 163. 


ment. A is a Veſlel containing a Cubic Foot in the Inſide, and al- 


ways kept full by means ofthe Pipe B running from a larger Veſſel. 


CD, is a ſhort Pipe of + of an Inch Bore, two Foot in length, o- 


pening into the Bottom of the Ciſtern A, and whole Orifice D 1s al- 


ways 10 Inches below the Bottom of A. 


OGEEEHF, is another Pipe of the ſame Bore, whoſe Orifice 


F is likewiſe 10 Inches below the Bottom of A. This Pipe is 113 


Yards long, lying along the Ground five Foot below A, except the 
depending Part O G, and the aſcending Part II F. When 
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was as follows. 


took up the Spaces „ Ate: nd ee, contracting the Bore of the Pipe 


pened that the Space of Air began Upon the upper Part of the Emi- 


Running of the Water, Irecommend the Experiments which I made, 
and the ; Apparatus which I applicd to a Wooden Conduct Pipe of nine 


Running of Water in Pipes. 
When F 1s ſtopped, and (A being kept full) the W ater runs Out at 


D, the Quantity of Water given is 19 Times more than when D is 
ſtopped, and the Water runs out at F. 


The Air confined in ſeveral Parts of the long Pipe, i is the chief Rea. 
ſon of this Difference 

In order to get rid of the Air, wick lodging in the Pipe, contract 
its Bore, and thereby leſſens the Quantity ot - Water, which | IS to be 
delivered at the Iflue, I made ſeveral Experiments to find Where. 
abouts the Air does lodge, the more eaſily to let i; out; o of whic! 


I took a Glaſs Pipe as AB, of about one Inch in Diameter, 12 
Foot in length from P to P; only the Parts AP and PB at the other 
End, were "of Lead. Then pouring in Water at A, till it came up 
to B (topping the End G) the Air lodged in the eminent Parts of tn. 
Pipe at the Places marked C C, DD, and EE: But when the W ater 
was fuftered to go out at G, the Air came for ward towards G, and 


as beſore, but ſtood forwarder in the Pipe, fo that it generally han- 


nence of the Pipe. 


N. B. The Glaſs Pipe may be made of ſeveral Pieces enen to each 
other, and to the Leaden Pipes and Funnels, by Braſs Ferrils and Elbows, 
turning in all manner of Angles. Theſe are not repreſented here. 

If the Velocity of the Water is very great, che Air will go even be— 
yond the Eminence of the Pipe. 


To let out the Air from the Conduct Pipes, which obſt ructs the 


Inches Bore, which runs a Mile and a half from the Water Engine at 
Zork- Buildings to a Reſervoir near Cavendiſh-Square ; the Surface of 
the Water in the Ciſtern at tne Water-houſe being ſometimes 15, and 
ſometimes 20 Foot above the Iſſue at the Reſervoir. 

Upon a Part of the Pipe, ſuch as AB, I fixed a Leaden Pipe DF 
of 2 Inches in the Bore, by means of 3 Ferrils, or ſhort Communica- 
tion-Pipes : the firſt at D, juſt beyond the Beginning of the Space 
CC, that uſed to be filled with Air in the running of the Water, te. 
Second in the Middle of the Leaden Pipe, and the Third at the Env 


oi it; the Length of the Pipe itſelf being from 12 to 24 Feet, accord- 


ing to the Steepneſs of the Deſcent, the ſhorteſt Pipe being ſufficien: 
where the Doſcent is very quick. From the Middle of the Leaden x ipe 

above- mentioned (called a Rider, from its being laid along on 5 Main 
or Conduct Pipe) there goes another Leaden Pipe as E. I. of the ſame 
Diameter, riſing all the Way very gently from E to thc Cock Es ar 10 


ſo on to]; becauſe, if chere was the leaſt Deicent, Water would lo. 
im it. 


N unning of Water in Pipes. 


Now, when the Water runs from A to B, the firſt Ferril D will 
catch the Air as it runs, ſo as to let it out at l, if che Cock H be open, 
ſometimes without going to G or to C. But if the Cock had not been 

opened, till the Water had paſſed thro' the Part AB of the Pipe, 
the Air would lodge in the Space CC, and be diſcharged upon the O- 
pening of the Cock. After the Cock has been ſhut, "when no more 
Air comes, and Water ſucceeds, after ſome time, Air will extricate 
jtſelf our of the Water and come up to CC, or if it comes from the 

Ink of the Pipe towards B, it will rife contrary to the Current of the 

Vater quite up to C, and ſo So out at the Pipe E H, when the Cock 
ls 1 aga! n. 

As after the firſt Diſcharge of the Air, it cannot be known when 
more Air is got into the Pipe, unleſs by opening the ieee which would 
re quire one Man to attend each Cock conſtantly, and occaiton a Waite 
ot Water at every Turn of the Cock, unleſs when Air happens to be 


in the Pipe; it was propoſed to contrive a Valve that ſhouid open to 


let out the Air, and ſhut again when the Water came; and an invert- 
| ed Brafs Clack or Valve ſhutting upwards, and falling down by its 
own Weight, with Cork fixed to the Under-fide of it to help it to 
riſe when t the Water came, was mentioned as fit for the Purpoſe by 
ſome of the Perſons that I was talking with about it. But we rejected 
that Propoſal; becauſe, when fuch a Valve has been ſhut ſome time, 
it Air ſhould extricate itſelf from the Water, it would be gene Air, 
waoſe Force being equa] to that of a Pillar of Water 30, 60, 80 or 
more Feet in Height, it would keep the Valve hut as well as the Water 
did before, tho? che Air ar firſt could not ſtut the ſaid Valve. 

At laſt, after ſeveral Thoughts, We contrived 1 Mackine which 
exactly ane rs the Purpole, and is > Very {1; wp! e 3 therefore it will be 
ot general Uſe. 

The Deſcription of it is 2» 7 Jiows Lo 

G ta Section of the Main or Conduct Pipe, with Water up to (, 


and Air above it, A B being a horizontal Line touching the 1 op of 


the ſaid Pipe : E HI is the Leaden Pipe de ſcribed above, and mark?d 
with the fame Letters as in Fig. 165, reaching from the Per in the 
Street to the Side of a Houſe, or to the Side of onc of the Polts that 
are fer up to keep of Coaches from the Foot-way. "The Machine 
5 the Box K made of Caſt-Iron, ſxcd to the Leaden Pipe at I, with 
a thin Door of Place-Iron, moving on Hinges, and made to Jock at D. 
Lis Box ſtands in the 8 Street out of the Way of Paf e With 


ts Bottom fixed to a Plank in the Pavement, ſo as not to be damaged 


by 2 ſmall Shock or any EN ance Blow. 
The lev eral Parts of the Machine are the F | 
N N is an Iron 8 about an Inch thick, With 4 Holes at 
1,2, 3, 4, of about an Inch Diameter, quite thro' the Plate, to let 


thro' 4 Screws, ſuch as 2; OO is a Face, or flat Ring ra:{ed out of 


the whole Scuk, and prominent abous 3 of an Inch, g ground, or turn- 
cd 
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Fig. 168. 


Fig. 169. 


Running of Water in Pipes. A 
ed to a true Flat. 5. Is a Hole of about 14 Inch Diameter, to xe. 
ceive the Noſe of a Cock, which is put thro? it, ſtopping with ; 
Shoulder or Flaunch ſcrewed within the Circle O O by 4 other Screy; 

marked with large Points round the Hole 5. - g 
NN 1s the fame Plate ſeen Edge-wiſe. 23 We 
M is the Air-Cock ſcrewed to the ſaid Plate thro? the Flaunch of it; 
Pipe at n, having its Key 6, 10, faſtened to a Rod of about £ an Inch 
Diameter of the Figure 6, 7, 8, 10, having a Shank one Foot long, 
8,9, joined to a Buoy or hollow Copper Ball L, which Ball, when 


the ſaid Shank 1s in a horizontal Situation, keeps the Cock ſhut ; bu: 


falling by its own Weight, when not ſuſtained by the Water, open: 

the Cock by means of the Rod 8, 9, as may be ſeen in Figure 109, 
where the Plate NN is ſcrewed to the Box, and the priced Linc 
ML ſhews the Surface of the Water coming into the Box thro? the 
great Cock and Leaden Pipe H I, ſo as to make the Ball L. float with 
its Shank in the horizontal Situation 8, 9; but when more Air comes 
in to drive the Water down the Pipe I, the Buoy will fall to J, and its 


Shank coming down to 10, 11, will open the Air-Cock M, and let 


out the Air (be its Denſity what it will) till it be all diſcharged, and 
the Water is again got up to ML, and has raiſed up the Buoy to I. 
- NN 6 the Fore-part of the Box with its Hole, to which the Plate 
of Fig. 167-18 icrewed...: „% : 

It is ealily conceived, that the Cock H muſt always be left open; 
that the End of the Pipe I is ſcrewed to a Hole in the Bottom of the 


Box by means of Screws at V; that there are oiled Leathers at the 


Heads of all the Screws, and likewiſe upon the Plate NN, to make 


Fig. 1 70. 


the Face OO of Fig. 167 apply itſelf cloſe to the Fore- part of the 
Box K, which has a Hole at OO to take in the Buoy and Cock of 


Figure 168, the Screws at 1, 2. 3, 4, which have their Heads within 


the Box, and their Nuts ſuch as þ Fig. 167 ſcrewed on, when the Plate 


NN is apply'd; and that the whole Box, thus fitted is made Aire tight. 


An Aldition 
2% the Deſcrip- 
tion of the Art 


of living ander 


Water. By 
Edmund Hal- 
ley, | L. L. . 
F. R. 8. 
N. 368. 


P.. 177. 


Vhich it hung ſuſpended, was a great Impediment to the Work thi 


D in Figure 166, and DD in Fig. 169, repreſent an Iron Door, 


to cover the Mouth of the Air-Cock from external Injury, and 1s 
punched full of Holes to let out the Air freely. 


VI. In No. 349. of the Philoſophical Tranſactions, I did, as I ſup- 
pole, ſufficiently explain the Method I had practiſed and found effec- 
tual to furniſh Air at any reaſonable Depth under Water, and in any 
Quantity deſired, for the Subſiſtence of Men that ſhall have occaiion 
to work on Wrecks, or otherwiſe at the Bottom, under a great Pra- 
ſure of Water. This I did by means of the Diving-Bell, which, 


being from Time to Time repleniſhed with freſh Air, I had found ivt- 
_ ficient to maintain five Men for near two Hours together in ten fathom 


Water, without the leaſt Hurt or Inconvenience. But the Bell being 
not to be moved from place to place, but by moving the Veſle! from 
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5 Living under Water. 

was to be done below; and therefore I bethought my ſelf how to ena- 
ble the Diver to go out from the Bell to a conſiderable Diſtance, 
and to ſtay a ſufficient Time without it, with full Freedom to act as Oc- 
calion ſerved. And conſidering that the Preſſure being greater on the 
dar face of the Water in the Bell, than on any other Surface that was 
her than it, the Air would by a Pipe paſs from the Bell into a Cavi- 
of Air over that higher Surface; I concluded, that putting on a 
Cap of Lead made weignty enough to fink empty, and in form re— 
ſembling the Bell itſelf, I might by flexible Pipes, which a Man might 


carry coiled on his Arm, receive a conſtant Stream of Air from the 


Magazine thereof in the great Bell, ſo long as the Surface of the 
Water in the Caps was above the Level of that ia the Bell. 

Following this Idea, I procurcd Pipes to be made, which anſwer- 
ed all that was hoped from them. They were ſecured againſt the 
Preflure of the Water, by a ſpiral braſs Wire, which kept them o- 


den from end to end, the Diameter of the Cavity being about the 


th Part of an Inch. Theſe Wires we coated with thin Glove-lea— 
ter, curiouſly ſowed on, and then dipt the Leather into a Mixture 
ot Oil and Bees- Wax hot, which, filling up the Pores of the Lea- 


:her, made it impenetrable to Water. Then we drew ſeveral Folis of | 
Sheeps Guts over them, which when dry, we painted with a good 


Coat of Paint, and then ſecured the whole with another Coat of La- 
ther, to keep them from fretting. The Pipes, of which we made i- 
veral, were much about forty Foot long, the Size of a halt Inch 
Rope; the one End thereof being fixed in the Bell, at fome Height 
above the Water, and the other End faſtened to a Cock, which open- 
ed into the Cap. The Uſe of the Cock being to ſtop the Return of 
the Air, whenever there was occaſion to ſtoop down, or go below the 


Surface of the Air in the Bell, which was neceſſary as often as there 


was Occaſion to go out or return into the Bell. : 
The Diver therefore putting on his Cap, and coiling his Pipe on 
his Arm, like a Rope, as ſoon as he is diſcharged from the Bell, o— 


pens his Cock, and marches on the Bottom of the Sea, vcaring out 


the Colles of his Pipe, which ſerves as a Clue to direct him back again; 
and this I have ſeen practiſed, without any 11] Incident attending it. 
But there are two Things to be remarked in this Affair; firſt, That 


the Weight of a Man being very little more than that of his Bulk in 


Water, he cannot act with any Strength, nor ſtand with any Firm- 
nels, eſpecially where any thing of a Stream runs, without a conſide- 


able Addition of Weight; an therefore the Jeaden Caps were mace 
to weigh about half a hundred Weight, to which I added a Girdle or 
\ Fre ; 5 5 e e 3 +} 2 71 1 33 

large Weights of Leads, of about the lame Weight in the whole, this 


being to be worn about the Waiſt; and two Clogs of L.ead for the 
Feet, of about 12 Pound each. With this Acceſſion of Weigat 1 
found a Man could ſtand well in an ordinary Stream, and even go a- 
guait it. The other thing neceſſary to be provided againſt, was the 


— . 


Vot. VI. 7 BY: Cold 


Is 


— — — - 
— ͤ —wↄ— — 
—— — — 
Ib 


— 
"OY BN —— —— 
ai —————— 


— — 
* - 
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Cold of the Water, which though it could not be wholly taken of, 
ſo that a Man could endure it long, yet it was much eaſed by Ha. 
bits of Waiſtcoat and Drawers, made cloſe to the Body, of that thick 
ſort of woollen Stuff they make Blankets of: This being full of Wa— 
ter, would be a little warmed by the Heat of the Body, and keep oF 
the Chill of new cold Water coming on it. wi 

As to Sight under Water, as long as the Water is not turbid. 
Things are ſeen ſuſficiently diſtinct 3 but a ſmall Degree of Thicknek 
makes perfect Night, in no great Depth of Water: In my leaden 


Caps, which from their Uſe I called Caps of Maintenance, I at firſt 


ax'd a plain Glaſs before the Sight, but ſoon found that the Vapour of 


the Breath would make ſuch a Dew on the Surface of the Glals, that 
it hindered its Traniparency : To remedy which, I found it neceſſar 
to prolong that Side of the Cap that was before the Eyes, and thereby 
enlarged the Proſpect of what was under us. 


A Deſcription VII. Mr. Haskins finding that all Hydraulic Engines, working with 
of an Engine Pumps, loſe a great deal of Water, (always giving lefs than the 


79 raije Water Number of Strokes ought to give according to the Contents of the 


uy ire Help, Barrels ;) and that when the Piſtons are new leathered to prevent that 
Duickhoer iu- 


Loſs, the Friction is much increaſed, and the Engines are ſubje& to 
vented by the f , POT ; 

late Mr. Jo- Jerks, which in great Works often diſorder an Engine for a great 
r eee while, by breaking ſome of the Parts; contrived a new Way of raif- 
ana improved jr - wit TaT ide + 1 | 

5 J L. Den. ing Water without any Friction of Solids; making uſe of Quickſilver 


guſlers, LL. D. intead of Leather, to Keep the Air or Water from flipping by the 


F. R. 8s. Sides of the Piſtons in the Barrels where they work; hoping thereby 


n. 370. p. 5. to prevent all the aboveſaid Inconveniencies, and alſo to have Water- 
Engines leſs liable to be out of Order than any yet made. 

Ihe firſt Experiment he made with an Engine that he ſet up at my 
Houſe about two Tears ago, which I repeated before the Roya! 
Society in a Model; and tho', by the ill Contrivance of the Parts, 
it did not raiſe near the Quantity of Water, of which the Invention is 
capable; yet I ſhall deſcribe the Machine here, becauſe it will ſerve 

for the better Underſtanding of our preſent Engine. on 
Fig. 171. d d d d repreſents a Lignum Vitæ Plug or Piſton (which Mr. Fakins 
called a Plunger) about 6 Foot long, made heavy enough with Lead 
at top to fink into Mercury, which is before-hand poured into the Bar. 


rel Di D2 upto mm. The Chain E 1 E. 2, joined to the Piſton and 


the Power that moves it, being let down till the Piſton comes to I 2, 
the Mercury riſes to the ſame Height in the Barrel, and in the kecerv 


er R, (which it fills) namely to ꝝ u, as appears in the Figure. Then 


drawing up the Pifton till its Bottom is come to mm, the Mercury con- 
ing out of the Receiver down to 90 makes a Vacuum, and the Wag 
of the Atmoſphere cauſes the Water to riſe up thro? the Sucking H 
AI A 2, and ValveV into the Receiver where the Mercury was be⸗ 
fore. Upon letting down the Piſton again, the Mercury riſes into d 


Receiver. 


Water raiſed by Quickſilver. 


Receiver, and drives up the Water thro' the Elbow B, the forcing 
Valve 4, and ſo up the forcing Pipe a2 4 1: But when once the 
forcing Pipe (which here was 46 Foot high) is full, before any Mer- 
cury can enter into the Receiver, and force any Water out at the Top 
of the Pipe a 1, the Mercury between the Piſton and Barrel muſt riſe 
up to q q near 3 2 Feet above the Bottom of the Receiver, and as it 
continues to riſe up to pp, the Water is thrown out with a Velocity 
proportionable to the Height that the Mercury is raiſed above the 14th 
Part of the Height of the Water. Now tho? the Friction of Solids 


is here avoided, it is plain that the Mercury muſt move from mm to 


14 without raiſing any Water, and that it can only force in going 
from 99 to pp, and only ſuck in falling from o to n: And unleſs 
the Pitton is ſtopped a little while when at loweſt, the Water will not 


333 


have time to run out: So likewiſe the Piſton mult be ſtopped when at 


higheft, that the Receiver may have time to fill. FO nn 
Mr. Haskins likewiſe propoſed another Way, repreſented in Fig. 


172 3 where the ſame Letters repreſent the ſame Parts, only here the 


Barrel is moveable by the two Chains E 1 E 2, and inſtead of a ſolid 
Piſton, the hollow Cylinder C x cc 1s fixed, and the Mercur) moving 
up and down in the lower Part of it, fucks and forces the Water thro? 


Fig. 172. 


the Elbow. The Figure repreſents the Engine fucking by means of 


the Mercury hanging from o to mm- In order to force, before any 
Water can be driven out, the Mercury in the inner Cylinder muſt de- 


ſcend from o to mm, and riſe up to pp between that Cylinder and 


the Barrel; ſo that here alſo a great deal of Time is loſt, beſides the 
great Quantity of Mercury uſed, which is very expenſive ; becauſe as 
much Mercury is moved every Stroke as the Water rais'd. OR 
Theſe Difficulties very much puzzled Mr. Haskins, and quite dif- 
couraged ſome other Perſons that had got the Secret of the Invention, 
and were ſetting up againſt him. But when J had conſidered the Mat- 
ter a little, tho? I had not time to contrive a Machine for it, I told 
him, That a little Mercury might be made to raiſe a great Quantity of 
Water, and there ſhould not be ſuch a Loſs of Time as in his En- 
vines ; but that I would have him find it out before I aſſiſted him far- 
ther. In a little time he found out the Contrivance repreſented in Jig. 


174, and afterwards that of Fig. 173, which laſt was what had thought 


of: And both theſe were alſo found out by the late Mr. William Ureom, 
who was an excellent Mechanick. 5 ; 
| Here the Barrel is moved as in Fig. 172, but the Plug 44d taking 


Fig. 173. 


up a great deal of Space, there is occaſion for no more Mercury than 


what will make a concave Cylinder or Shell up to pp between the Bar- 
rel DI D 2, and the hanging Cylinder C 1 C 2 cc, when the Stroke 
15 made for forcing ; and a concave Cylinder between the Plug and 
C1C2 cc, when the Suction is made. I gave Mr. Haskius the Pro- 
portions for an Engine this Way, of which he made a Draught, and 


thewed it to the Lord Chancellour about fix Months ago. This! 
| E $2 „„ mention 


— — — 3— —— hace ea 
L - 7 - 
——. y—ñ — — — 


— 


— — FY 


— — 
—— — — 


— — 
—— 2 


— — ———— 
" — — - 
— — — - A 
—_— —  —  — — 


— — - 
— — 


ene —— — —ͤ— 
** — _—_ 4 


— 
S —— 
bo *.... AW We of — > — —7 


—ͤĩ ͤ —_ 


—— Hg, — 


— 


— — — — — — — 
, — — ou i 


5 r — "= 2 


— — — 


— —— —— —— l ——ů——ů oo. 


354 


Fig. 174. 


r 


12 
22 
WU» 


Water raiſed by Quickſilver, 


mention here, that no body may endeavour to get a Patent for thi 

Invention, to the Prejudice of Mr. Hastins's Aſſignees z who, ſince 

his Death, have deſired me to aſſiſt them in perfecting the Engine. 
Here the Barrel with a third Cylinder 4d dd inſtead of the Plug 


of Fig. 173, 1s lifted up and down every Stroke, and the Water pals. 


es thro” dd dd, the Mercury making a Shell ſometimes between tte 
middle and inner Cylinder, as in the Suction ;z and fometimes between 
the Barrel and the middle Cylinder, as 1n the forcing Stroke. 

Mr. Haskins had contrived ſuch a Machine as is repreſented by thi; 
Figure, and beſpoke the ſeveral Parts before he dy*d ; and therefore 


when I was deſired by his Aſſignees to direct the ſetting up the M.. 


chine, I was obliged to make ule of the Pieces already made, in order 
to ſave the Expence of anew Engine: And now the whole put toge— 
ther with ſome Alterations, make the Engine repreſented by Fig. 175. 
as it is ſet up at my Houle in Yeftminſter, and by the Force of on: 
Man, raiſes a Hogſhead of Water in little more than a Minute and 1 
half to the Height of 27 Feet. All the Fault of the Machine of 


Fig. 175 is, that the Pendulum Handle F Vis too long, and the Bot- 


ton of the middle Cylinder C ought to be juſt in the middle of the 


Height to which the Water is to be raiſed, ſuppoſing three Copper 


Cyl n lers to be as they are here: If likewiſe the Barrel D 1 D 2 work- 
ed under the forcing Pipe, the Lift would be eaſier. Therefore I de- 
ſcribe the Machine with the ſmall Alteration repreſented in Fig. 176. 

The ſucking and forcing Pipe and Valves are marked with the ſame 


Letters as in the other Figures; and the Chains EI E 2 muſt be ſup- 


poſed to hang from ſuch Pullies, and to be moved by ſuch a Pendulum 


as is in Fig. 175, The Barrel DI D 2 (called otherwiſe the outer Cy- 
linder, and repreſented by the ſame Letters in Fig. 177.) has within it 


another Cylinder (called the inner Cylinder or Plug, as 44 dd Fig. 
177.) between which two Cylinders a certain Quantity of Mercury 1; 
poured in, and the hanging Cylinder C coming down into the Mcrcury, 
a Stroke of 13 Inches may be made by the Motion of the Barrel, Wie! 
in going down ſucks by making a Vacuum in C, and in going up force: 
the Water out of the Top of the forcing Pipe, performing the Offic: 


of a common Piſton; only that inſtead of Leather to make it tig!“ 


to the Cylinder C, there is always a thin Shell of Quick6lver cith-' 
between the middle Cylinder C and the inner one, {dd dd Fig. 157 


/ * 
bl 


as happens when the Suction is made, or between the middle and outer 
Cylinder, as happens in lifting up the Barrel to force. In the Suctic- 


the Mercury is higher in the inner Shell than in the outer Shell, bu 
Height equal to a little more than +4 Part of the Height of the Parts 
above the Water to be raiſed: And in forcing, it is higher in the oute: 
Shell than in che inner by a little more than ++ of the Height of the. 
lar of Water to be forced. And therefore if the Water is hot requi: 
ed to be ratied above 64 Feet, the Barrel ſhould move ſo as to mas 
the Middle of its Stroke at the Height of 30 Feet, or at the Mice 
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24 arer raiſed by Dnckflver. | 3 5 5 
of the Way from the Water to be raiſed, to the Delivery at Top. | 

The 177th Figure drawn by a larger Scale, repreſents the three Cy- Fig. 177, 
iinders, which are here made of Copper i in their juſt Proportions: 

And for the Sake of thoſe that would conſider this Matter fully, I 
11ve here given their Lengths, Diameters within and without, and 
Thicknels. 


Outer Cylinder Middle or hang- Inner Cylinder or 
or Barrel, Di D2. ing Cylinder, in Plug cloſed at top 
| which the Stroke by a i Cap, and mov- 
| 5 is made C1 C2 cc. ing up and down 

> with the Barrel to 
which it is joined 
at bottom. dd d d. 


: 
: 
e. 
I 
5 
3 
1 
1 
; 
; 
4 
£ 


[ 
* 4 
# 
| 


Iuc hes Inches Inches 
Length. 30 ZA 
Damcter G Be 5 
PN e 8 — 6,0 
wichin 8 7 4 35 3 
I hickneſs 0, 10 0,08 — O, 13 
Diameter | | 
— 6,94 6, 1 - 6,29 


without y 


Here B B repreſ-nts Part of the Elbow of Fig. 175. or of the forc- 
ing Pipe of Fig. 174. But as the Spaces between the Cylinders are ſo 
ſmall, as not to be viſible even in a large Draught made by a Scale; 1 
have here given three more Draughts of the three Cylinders, where: 
tie Height is agreeable to the Scale of the F770 Fic gure, but the Dia- 
meters of the middle and inner Cylinders are made Iels than they are in 
the Engine, to make the Space between (where the Mercury riſes and 
fails) viſible z and the Cylinders themſelves are repretented by ſingle 
Lines. | | 
The Quantity of Mercury uſed in this Engine is 362 Po ounds, Which 
being poured in between the outer and inner Cyli der riſes to the: 
Heizht of 16 Inches, 
W hen the Barrel is pulled up ſo as to have the middle © „linder with— Fig. 170 
in an Inch of the Bottom of the Barrel; the 4 lercury on both Sides tlie | 
middle Cylinder will riſe up to the EIvight of I 1 Inches, Rats, a= 
bout two Inches below the Cup D 1, to the | ine 9 4 Wen the Bar- 
rel is going down to fall the fucking Pr pe and middle: Cy liner C, the 
Merc: ury in the inner Shell will be 25 re es high, and only 13 in the 
outer Shell, Fig. 179, where the tha ed b artreprefents the 5. 
At the End of the lucking Stroke the Mercury is up to the 10 
ne inner Cylinder, and ED an Inch in the outer 8 cll. 
In raiſing the Piſton from en to the Sucking firſt 1 Inch 
Urives the Mercury Ode of the inner Shell ils 4 nd ralſcs! t in i the o Acer 45 4011 
13, 28 Inches. | mM 


F 
974 


! : 8 
4 ig. 178. 
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Fig. 180. 


Water raiſed by Quickſlver. 
The Depth of an Inch of Water in the middle Cylinder above the 
inner one or Plug 1s equal to a Space in the outer Shell of 13,28 Inches, 
and + of an Inch is equal to the ſame Height in the inner Shell. 
Therefore when the Mercury is equally high in both Shells, a Moti. 
on of + of an Inch of the Barrel will charge for Suction. Thar is, 
upon letting down the Barrel only + of an Inch, the Preſſure of the 
Atmoſphere in the outer Shell will raiſe the Mercury in the inner one 
13,28 Inches, at the fame time, that 1t puſhes up the Water from 
the Well 13 Foot and a half high into the ſucking Pipe. And when 
all the Pipes are full, if the Mercury be equally high in both Shells, 
upon raiſing the Barrel one Inch, the Mercury will rife 13,28 Inches 


in the outer Shell; which I call charging for forcing ; becauſe in 


continuing to raiſe the Barrel, the forcing Valve immediately riſcs, and 
the Water comes out at Top during the reſt of the Stroke, which is 
12 Inches, and delivers 1,6 Gallon of Water, Wine Meaſure. 

Fig. 180 repreſents the forcing Stroke half way up; with the 5 1) 


Inches in the outer Shell, 4 Inches in the inner, and the whole Space at 


Bottom under the middle Cylinder 7 Inches. 

From this it appears, that in the whole Stroke of 13 Inches in 
Length, there is only + of an Inch loſt to charge for Suction, and in 
the next Stroke, which is likewiſe of 13 Inches there is only one Inch 


| loſt to charge for forcing ; ſo that in a Motion of 26 Inches, there is 


but 1 4 Inch, or about 2 part ineffectual. But this is ewing to the 


too large Space of the outer Shell, which contains 4 Times more than 
the inner one, becauſe the Cylinders were only hammered, and not 


turned; for if the outer Space had been no bigger than the inner, 


then £ of an Inch of the Stroke would have charged for forcing ; ſo 


that only 4 an Inch in 26, or „ Part of the whole Stroke would 
have been ineffectual ; and in that Caſe, + of the Quantity of Mer- 
cury, Or a little more than 12 Pounds, would have been ſufficient. 


There may ſtill leſs Mercury be uſed, if the middle Cylinder be 


made of Plate Iron turned on the Outſide, and bored within, the outer 
Cylinder bored, and the inner one turned; ſo that if the Work be 
well performed, eight or ten Pounds of Mercury will be ſufficient in 
this Engine, tho' the Bore of the middle Cylinder, or Diameter of the 

Pillar of Water which is raiſed, be of 6,35 Inches. If the Bore of the 


ſaid Cylinder was but 3 Inches, leſs than 3 Pounds of Mercury would 


ſuffice, and leſs than ſix if there were two Barrels, in order to keep a 


. conſtant Stream thro? a Pipe of almoſt the ſame Diameter. This wil! 


very much leſſen the Expence of Mercury, which would otherwit- 


be an Objection againſt this-Engine 3 and by making the inner an 


outer Cylinder of hard Wood, as Box, or Lignum Vite, the Colt ot 
the Engine may ſtill be reduced. But if the Engine be very large, 


Caſt Iron bor'd will be proper for the outer Cylinder, and Caſt Iron 


turn'd on the Outſide for the inner Cylinder or Plug, and hammered 
Iron bored and turned for the middle Cylinder, 


There 
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Water raiſed by Quickſitoer. 

There is an Objection, which ſeems at firſt to take off the intend- 
Advantage of this Engine, That inſtead of the Friction of the 
E 7 eather of a Piſton, when we lift up our Barrel to force, the Reſiſt- 
ace, that the Mercury finds to riſe in the outer Shell, is at leaſt as 
-reat as the Friction that we avoid. Now that Reſiſtance is never great- 
than the Weight of a concave Cylinder of Mercury, whoſe Height 
zs the greateſt to which the Mercury riſes in the ſaid Shell, and the 
E Baſe is the Area of rhe Shell itſelt. This Weight in our Engine is equal 
to 57,5 Pounds, and therefore one would think it greater than the Re- 
| {ſtance made by the Friction of a Piſton. Bur if it be conſidered, 
dat in the Deſcent of the Barrel tor ſucking, the Mercury ſhifts imme- 
| Giarely into the inner Shell, riling to the fame Height, and {till keep- 
ing the ſame Baſe ; rhe aforeſaid Weight of 57,5 Pounds helps down 
the Barrel, and facilitates the overcoming of the Force of the Atmo- 
ſphere, conſequently the Weight of the Mercury being balanced, is 
no Hindrance, whether you- work with a ſingle or a double Barrel. 


There remains only then the Hindrance by loſs of Time in the Be- 


ginning of any Stroke: But I have ſhewed that to be but; + Part of the 
Stroke. I have found that the beſt Engines now in uſe generally loſe 
near 4 of the Water that they ought to give, according to their Num- 
ber of Strokes. And Mr. Beighton, having a great many times mea- 


ſured the Water that is rais'd by Engines in Mines, found that ſome 
Engines loſt 2, and none ever loſt Jets than 4 of what they ought to 


wxiliary Powers they were moved with. 

There is indeed another Objection, but ſcarce worth Notice; which 
is, that ſome Particles of Mercury will mix with the Water that is 
raiſed, and make it unwholeſome; but no body that conſiders ſpecifick 
Gravity, will imagine any ſuch thing. However, to ſatisfy thoſe that 
might ſtill apprehend it, it is to be obſerved, that none of the Water 
that is raiſed comes near the Mercury : For in the Cylinder C, and 
Part of the Elbow B, (Fig. 175.) there 1s always avove the Mercury 


give according to the Number of the Strokes in their Pumps, whatever 


2 certain Quantity of Water that riſes and falls with the Barrel, and * 


never goes into the forcing Pipe. The ſame happens allo in the Ma- 
chine of Fig. 176. for the Water having once run into the Cylinder C, 
all that is raiſed afterwards, comes thro' the forcing Valve without 
coming down to the Mercury. 


Provided Care be taken to make the Barrel with its Plug tight, I 


don't ſee that this Machine will want Repair in a long time, except 
lome of the auxiliary Powers be out of Order, which do not relate to 
this Invention. The Numbers given will ſerve to examine the 1ruth 
of what I have aſſerted concerning the Motion of the Mercury; and 
trom them one may make Tables to ſerve to Proportion theic Engines 
for railing any Quantity of Water to any Height, according to ine 
Power one has to apply. a 
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358 Water . orks at London-Bridge. -, 


4 Deſeripim VIII. The Wheels are placed under the Arches of London Bri. 


In 
F the Water- and moved by the common Stream of the Tide- Water of the Re: 
Works at Lon- Thames, 


don Bridge. 


By . Beiph- AB the Axle-tree 7 the Water- Wheel, 19 Feet Jong 3 Feet Dia. 
85 E. R. F. meter, in which C, D, E, F, are four Sets of Arms, eight i In each 
n. 417. p. 5. Place, on which are fixed ede four Rings, or Sets of Felloes, 1; 
Fig. 181. Diameter 20 Feet, and the Floats HHH, 14 Feet long and 18 "Ws es 
deep, being about 26 in Number. [ 
The Wheel lies with its two Gudgeons, or ae AB, upon | 
two Braſſes in the Pieces M N, which are two great Levers, why 
Fulcrum, or Prop, is an arched Piece of Timber L, the Levers be— 
ing made circular on their lower Sides to an Arch of the Radius M O, 
and kept in their Places by two arching Studs fixed in the Stock I., 
through two Mortiſes in the Lever M N. 
e Wheel is, by theſe Levers, made to riſe and fall with the Tide 
which is perior med in this Manner. The Levers MN are 16 Pest 
long; from M, the Fulcrum of the Lever, to O the Gudgeon of the 
Water- Wheel, 6 Feet; and from O to the Arch at N, 10 Feet, To 
the Bottom of the Arch N is fixed a ſtrong triple 1 P, made af- 
ter the Faſhion of a Watch-Chain, but the Links arched to 2 Circl- 
of one Foot Diameter, having Notches, or Teeth, to take hold of the 
Leaves of a Pinion of Caſt Iron Q, 10 Inches Diameter, with eight 
Jecth in it moving on an Axis. The other looſe End of this Chain 
has a large Weight hanging at ir, to help to counterpoiſe the 
Wheel, and preſerve the Chain from fliding on the Pinion. On the 
ſame Axis is fixed a Cog-Wheel R, 6 Feet Diameter, with 48 Cogs. 
To this is applied a T rundle, or Pinion, S, of ſix Rounds, or Teeth ; 
and upon the ſame Axis is fixed T, a Cog- Wheel of 51 Cogs, into 
which the Trundle V, of ſix Bounds. works; on whoſe Axis is al 
Winch, or Windlaſs, W, by which one Man, with the two Wind- 
la ſſes, raiſes or lets down the Wheel as there is Occaſion. 
. And becauſe the Fulcra of theſe Levers, M N, are in the Axis of the 
Trundle K, viz. at Mor X, in what Situation ſoever the Wheel is 
raiſed or let down, the Cog- Wheel II, is always equidiſtant from M, 
and works or geers truly. 


By Means of this Machine the Strength of an ordinary Man wil 
raiſe about fifty Lon Weight, 
1, I, is a Cog- Wheel fixed near the End of the great Axis, d Feet 
8 and 44 Cogs working into a Trundle K, of 42 Foot 
Diameter, and 20 Rounds, whole Axis or Spindle is of Caſt Iron 4 
Inches in Diameter, lying in Braſſes at each End, as at X. 
3 22 82 quadruple Crank of Caſt Iron, the Metal being 6 Inches 
| ſquare, each of the Necks being turned one Foot from the Centre, which 
is fixed in Braſſes at each End i in two Head-ſtocks faſtened down by 
Caps. One End of this Crank at Sd is 5 cloſe abutting to the End 
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: Water-WV/orks at London-Bridge. 
of the Axle-tree X, where they are at thoſe Ends ſix Inches Diameter, 
each having a Slit in the Ends, where an Iron Wedge is put, one half 
into the End X, the other half into Y, by Means of which the Axis 
X turns about the Crank Z Z. . 1 

The four Necks of the Crank have each an Iron Spear, or Rod. 
d xech at their upper Ends to the reſpective Libra, or Lever, a 1, 2, 3, 
4, within three Foot of the End. Theſe Levers are 24 Feet long, 
E moving on Centers in the Frame 0; at the End of which, at 1, 
2, 2, 4, are jointed four Rods with their forcing Plugs working into 
1, 2, 3, 4, four Caſt Iron Cylinders four Feet three 
{yen Inches Bore above, and nine below where the Valves lie, faſten- 
ed by screwed Flanches, over the four Holes of a hollow Trunk of 
Caſt Iron, having four Valves in it juſt over eeec, at the joining on 
of the Bottom of the Barrels, or Cylinders, and at one End a ſuckino 
Pipe and Grate f, going into the Water, which ſupplies all the four 
„ Ss 
From the lower Part of the Cylinders der, 42, 43, d 4, come out 
Necks turning upward Arch-wiſe, as gg gg, whoſe upper Parts are 
caſt with Flanches to screw up to the Trunk hy; which Necks 
have Bores of 7 Inches Diameter, and Holes in the Trunk above com- 


municating with them, at which Joining are placed four Valves. The 


Trunk is caſt with four Boſſes, or Protuberances, ſtanding out againſt 
| the Valves to give room for their opening and ſhutting 3 and on the up- 
per Side are four Holes ſtopped with Plugs, to take out on Occaſion, 
| to cleanſe the Valves. One End of this Trunk is ſtopped by a Plug i. 
To the other, Iron Pipes are joined, as 7 2, by Flanches, through 
which the Water is forced up to any Height or Place required. 

Beſides theſe four Forcers, there are four more placed at the other 
Ends of the Libre, or Levers (not ſhewn here to avoid Confuſion, 
but to be ſeen on the left Hand) the Rods being fixed at a 1, 2, 3, 4, 
working in four ſuch Cylinders, with their Parts d d, Sc. ee, F, g- 
and z, as before deſcribed, ſtanding near & x. 

At the other End of the Wheel (at B) is placed all the ſame Sort 
of Work as at the End A is deſcribed, viz. | N 


Tne Cog-Wheel I. The four Levers ac, ac, Sc. 


I 
The Trundle > 8 forcing Rods ad, ad, &c. 
the Spindle : 8 Cylinders. de, de, Sc. 
ine Crank S516 4 Trunks, ſuch as ee, Hh. 


The ſucking Pipes : 2 forcing Pipes, as i. 
So that one ſingle Wheel works 16 Pumps. 8 
All which Work could not be drawn in one perſpective View, with- 
— making it very much confuſed. | 
1 6 15 0 5 af 0 P : 7 | 
5 a W next the City is one Wheel with age 8 
Verk. o 
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A Calculation 


of the Quant Jn the 3a 


ty of Water 


raiſed by the 


Engines at 
London- 
Bridge, 


The Power by 
woich the 

I heels are 
moved : 


That is, 123120 Gallons = 1954 Hogſheads per Hour, and at the 


| muſt continually flip or ſqueeze by ſome Water, when it is raiſed to a 


ginning, or firſt moving of the Pifton, there is ſo little Weight on it, 


WWater-Works at London- Bridge. 


1ſt Wheel double Work at one End, and fin- 
gle at the other 8 12 
Arch < 2d Wheel in the Middle . 
| 3d Wheel 16 
5 : In all 52 Fore: | 
One Revolution of a Wheel makes in every Forcer 24 Strokes. on 
So that one Turn of the 4 Wheels makes 114 Strokes F. 


When the River is at beſt, the Wheels go ſix times round 
in a Minute, and but 4 2 at middle Water 


8 


The Number of Scrakes i in a a 


807 
The Stroke is 2 3 Feet, in a 7 Inch Bore, raiſes 37 41 
NOM 
They raiſe per Minute 20 52 Gall. 


Rate of 46896 Hogſheads in a Day, to the Height of 120 Feet. 

This is the utmoſt Quantity they can raiſe, ſuppoſing there were no 
Impertections or Loſs at all. 

But it is certain from the Conſiderations following, that no Engine can 
raiſe fo much as will anſwer the Quantity of Water the Cylinder contain 
in the Length of the Forcer, or Piſton's Motion: For, 

Firſt, The opening and ſhutting of the Valves loſe nearly fo n 
of that Column, as the Height they rife and fall. 

Secondly, No Leather is ſtrong enough for the Piſton, but there 


171 3 
18012 


great Height; and when the Column is ſhort, it will not prels the 
Leather enough to the Cylinder, or Barrel: But eſpecially at the Be. 


that before the Leather can expand, there is ſome Loſs. 


Thirdly, And this Loſs is more or leis, as the Piſtons are looſer or 
ſtraighter leathered, 


 Fourthly, „ When the Leathers grow too ſoft, CE are not cap: 
of fing the Pillar to be raiſed. 


 Fiftdly, It they are leathered very tight, as to loſe no Water, then - 


a great Part of the Engine's Force is deſtroyed by the Friction, 


By ſome Experiments I have accurately made, on Engines, whole 


Parts are large and excellently performed, they will loſe 5 and ſon 


times + of the calculated Quantity. 


However, the Perfections or Eeror s of Engines are to be Compare: 0 
together, by the calculated Quantities or Forces; ; for as they dier in 
thoſe, they will proportionably differ in their actual pg ere 


The Weight of the Pillar of Water on a Forcer 7 Inches Dia 
tcr, and 120 Foot bigh. 
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7X7 =49 Th The Pounds Averdupoiſe in 
40 Yards high. ſa Yard nearly. 
1960 fh on one Forcer. 
8 Forcers always lifting, 
The whole Weight 15080 b = 140 Ct. =7 Tun Weight 
on the Engine at once. 
Then the Crank pulls the Libra 3 Feet from the F orcer, and 8,3 
Feet from the Center, 


7 Tun 
X I1.3 
8,379.1 (9,5 Tun on the Crank. Tun. 
Wallower 2,2) 9,3 (4,3 on Trundle, 
N The Spur Wheel 4 
The Radius of the great Wheel 10) 17,2 ( 1,72 Tun. 
| „ 20 
The Force on the Floats 18 Cz. 40 5 „ 46540 Ce: 
But to allow for Friction and Velocity, may be reckoned 1 Tun 2. 1 FI 


The Ladles or Paddles 14 F oot long, 
18 Inches deep, — 

The Fall of Water is ſometimes 2 Feet, 

4458 | 7 | 

6 Gall. in a Cub. Fr. 

OG 
10, th in a Gallon. 
1122688. (2; 4 Hundred. 


2 — — 


* = 22, 4 ſquare Feet, 


The Velocit of the Water, 4 Feet in 21” of Time. 
21" —4 — 60%: = 685 Feet per Minute. 
The 3: Hobo of the Wheel = 310 Feet per Minute. 
Quantity expended on the Wheel, according to the Velocity of the 
stream 1433 Hogſheads per Second. 
But at the Velocity of the Wheel 645 Hogſheads per Second. 
The Velocity of the Wheel to the Velocity of the Water, as 1 to 22. | 
Although they may juſtly be eſteemed as good as any in Europe, Sime Olga. | 
yet are there, as I conceive, lome 1 hings which might bc altered very tims on theſe - 
much for the better. Water-Wirks. 
Firſt, if inſtead of ſixteen Forcers as worked only eight, the Stroke 
might be five Feet in each Forcer, which would draw a great deal more 
Water with the fame Power on the Wheel; for then there would be 
but half the opening and ſhutting of Valves, conſequently but halt 
that Loſs: And a five Foot Stroke draws above double the Quantity 
of two Strokes of 2 4 cach, by near 3, in regard the Velocity is 
double, which is the moſt valuable Conſideration | in an Engine, where 
the Pipes will ſuſtain ſuch Force. — 
A122 Second, 
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362 Figure of the Earth. 
Secondly, the Bores that carry off the Water from the Forcers are ad 
ſmall, there being (nearly) always two Pillars of 7 Inches Diameter, 
forcing into one Pipe of the ſame Diameter, and 7x7=49+45=9%, 


Therefore thoſe Pipes of Conveyance ſhould be near nine Inches 
Diameter. Y 


The Perfection, The Timber-work is all admirably well performed, and the Com. 
ef the Machine. poſition and Contrivance, for Strength and Uſefulneſs, not exceeded 
by any I have ſeen. Go oi 
The caſt Iron Cranks are better than wrought ones, by reaſon they 
are very ſtiff, and will not be ſtrained, but ſooner break; bur then 
they are cheap, and new ones eaſily put in. 


The Wedge for putting on or releafing the Crank and Forcers, is 
better than the ſliding Sockets commonly uſed. * 
The forcing Barrels, Trunks, and all their Apparatus, are very 
curiouſly contrived for putting together, mending, altering or cleanſ- 
ing, and ſubject to as little Friction as poſſible in that Part. 
The Machine for raiſing and falling the Wheels is very good, tho 
but ſeldom uſed, as they tell me; for they will go at almoſt any Depth 
of Water, and as the Tide turns, the Wheels go the ſame Way with 
It, | | | 
Theſe Machines at London-Bridge are far ſuperior to thoſe ſo much 
famed at Marly in France, in regard the latter are very ill defigned in 
their Cranks, and ſome other Part. 
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Figure of the Das; 
CH AP. VL 


GEOGRAPHY, NAVIGATION. 


. 1. F HA the Earth is of a ſpherical Figure, or nearly ſuch, 4 Di/7rraticn 


has been proved fo often, and by ſo many unanſwerable concerning the 


Arguments, that to repeat them here would be tedious. But, as a lit- 2 f = 
tle Variation from a true Sphere (beſides the Irregularity of high Hills 5 


ind deep Vallies) does not hinder us from calling the Earth a Globe; 


Rev. J. T. De- 


ſaguliers, 


ſo, to determine what that Variation may be, ſince modern Philoſophers LL. D F. R. S. 


are divided about it, may be a Subject not ungrateful at this Time. 


(e 


n. 386. p. 201. 
Monſieur Caſini ſays: That the Earth is an oblong Spheroid, | 
higher at the Poles than the ZEquator, making the Axis longer than 
a Diameter of the Æquator about thirteen French Leagues, which 


he deduces from comparing his Father's Meafures of the Meridian, 


from Paris to the Pyrenæan Mountains, with thoſe of Monſ. Pi- 
card; of which an Account may be ſeen in the Memoirs of the 
Roval Academy for 1713. But having afterwards continued the 
Meridian, which is drawn through France, from Paris to Dunkergque, 
he ſti}! draws Conſequences to prove the Earth an oblong Sphe- 
roid; but then makes the Axis exceed the Equatorial Diameter 


34 Leagues. 


« Sir [zac Newton makes the Earth higher at the Zquator, and, 
conſequently, flatted towards the Poles, reckoning its /Equatoria] 


Diameter 34 Eugliſo Miles longer than the Axis; which he proves 
from the Principles of Gravity, and the Centrifugal Force that a- 


1 


Ties from the Diurnal Rotation of the Earth; and, to confirm this, 
mentions feveral Experiments on Pendulums, which have been made 
ſnorter, to ſwing Seconds, near the Æquator, than in greater La- 
titudes.“ 5 

Theſe are the two Opinions which have divided Philoſophers, and 


I ! 1,5} 7 — , . 2 
„hich we propoſe to examine here 


\ . g | . 4 8 2 — 3 17 £2 + * . wh > 7 L. 4 op Wand = 
M. Coz, taking the Meaſures above- mentioned to be exact 


0ugh, not only to determine the Magnitude of a Degree of the 
3 


—— 
„hole long Axis 18 that of the Earth. 


4 * 
a * © HFS EL — 55 - — 1 S —— >. 4 3 * 5 f p 6 w 24 
fn, correſponding with a Degree of the great Circle of the Ha- 
has? 
in 


4 — 
61e Tn - — — Fi. — 1 * - * 1 ' 1 1 * | * E 7 71 1 / 4 > | 
1s, but alſo to ſkew the Difference in the Degrecs of the Earth; reck. 


a4 I 5 
111 
4 


* Wy 1 1 — ry 1 p 7 * %; 71 g q gp "t IF . } 
S thoſe, that were meaſured in the South of France, to exccec 


{ 


8 8 J * 7 1 => 1 „ LE th - 
Ole towards the North, by a certain Number of Toiſes and Fcet, 


Monſtrates that T4 B 172 PAO, 0 +| 2 * arti, Ire 17 Nrer towards * 
N BESR C ” ® © 9 Lit“ 1 c%he Ms 3 z 7 14. 764 13 74 A" 101 15 — 1 3 oF 


of the Meridian muſt be an Flip, 
Here follows his ſirſt Demon 
9 r 


#2 
* T5 . 

düster th-n the Poles the Þh; 
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ty of the Ellipſe) divide the Angle EHF into two equal Part: 


— 


Figure of the Earth. 


Let BDCR be an Ellipſe that repreſents a Meridian of the Earth 
whoſe Poles B and C are at Ends of the great Axis BC, and w. 10 
Foci E and F are taken at Pleaſure. Now, to divide this Ke 
into Degrees, that is, to find ſeveral Points H, I, V, fuch, thats, 
Diſtance, from the Pole io the Zenith, of every one of 25 m, ſhall h 
any given Number of Degrees. 


From E, one of the or of the Ellipſe, draw the Line E. I. 


that it may, with the Axis BC, make the Angle BUT equal to 
Diſtance given from the Pole to the Zenith. F rom the other Fo 


F, with che Diſtance BC equal to the Axis, draw an Arc, to c. 
the Line ET at T. 1 ſay, that the Line FT, drawn . th 


Point T to the Focus F, will cut the Ellipſe at the Point H; Which 


Point is ſuch, that the Diſtance of the Pole, from its Zenith, con- 


tains the given Number of Degrees. 


From the Point N, raiſe H, perpendicular to the E llipſe, 


which will paſs through the Zenith Z; and, being produced in 
wards, will meet the Axis of the Earth at O, and ( by che Proper- 

From the Point H, draw likewiſe HP, parallel to the Axis BC, 
and directed to the Pole P, ſuppoſed at an infinite Diſtance. T he 
Angle PHZ, or POZ, meaſures the Diſtance, from the Pole to 


the Zenith, of an Inhabitaut dwelling upon the Earth at the Point 


H. FT is equal to the Axis BC, by Conſtruction ; but, by the 


Property of the Ellipſe, BC is equal to EH l Hb; 3 faking a- 
way from both FH, which is common, EH will remain equal to 


HT. The Angles E. T II, TEH, will therefore be equal, and, 
conſequently, each of them will be half of the external Angle 
EHF; but the Angle EH O is likewiſe equal to half of the Angle 


EHF; therefore the Angles TEH, EH O, will be equal to one 


another; and, conſequently, the Lines E T and H O will be pa- 


rallel to one another: ; and the Angle POZ, which meaſures the 
Diſtance from the Pole to the Zenith of the Point H, will be equal 
to the Angle BET, which was, by Conſtruction, taken equal to 


the given Diſtance of the Pole from the Zenith; which Twas to be de- 


monſtrated. 


Now, if the Proportion of the longeſt Diameter of the Ellipſe 
BC to EF, the Diſtance of the Foci, be taken at Pleaſure, one 


may by Calculation find all the Points of the 1113 ipſe as , to de- 


termine the Degrees by this Analogy. 
As FT or BC: 


A 5 
So is the Sine of the incl PET (the given 644 ance from the Pole 4% 


the Zenith): 
% To the Sine of the Angle ETF, or TEH: Whoſe Quantity will 


conſequently be known. T his Angle TEH being added by = 
EE 6c ngic 


Figure of the Earth. 


Angle PET, the given Diſtance from the Pole to the Zenith of the 
« Point H, will give the Quantity of the Angle BEH, which a Line 
% drawn from the Focus to H, the Point required, makes with the 
« Axis of the Ellipſe. 

„ Then in the Triangle EHF, whoſe Side EF is known, as well 
as the Angle EH, which i IS the Double of the Angle TEH, and 
« the Angle FEH Supplement of the Angle BEH ; one ſhall have 
BA the L ength of the Side EH, known in Parts of the ASIC; 
After he ſame Manner, may be found the A noles BEI, BEV, 


ca 
. 


« tance, from the Pole to the Zenith, of all the Degrees of the 
Fa Circumference of the Earth; and in the rectilinear Tri: angles HEI, 
„IE V, whoſe Sides HE, EI, EV, are known as well as the An- 
« oles comprehended between the Sides HE, EI, IE, EV, which 
are the Differences of the Angles BEH, BY I, BEV, determined 
above; one ſhall find the Lengrh of the Chords III, IV, compre- 
« hended between each Degree“. 

Monſ. Caſſini, in the Memoirs for the Year 1718, repeats t the ſame 
Demonſtration; except that, before it, he ſhews, that if ſeveral Points 
be taken upon a Terreſtrial Meridian; on the Surface of an Elliptic 

'arth, as G, H, I, K, in {ſuch Manner, that their reſpective Zeniths 
7 L, M, N, are diſtant trom one another, an equa! Number of De A 
grees meaſured-i in a Celeſtial Meridian; the Lincs Z G, LH, MT, 
NK which are perpend:cular to the Ellipſe) being produced, Wl 
meet in the Points O, R, and S, making equal Angles but as tho 

angular Points are not equal ly diſtant from the Curve of the Fl] plc, 


ee. and the Length of the Lines EI, EV, to determine the Pig 


th: if Elliptic Arc muit be the longeſt whoſe: ngular Point is fartheſt | 


off. Now, by the former Demonſtration, it appears, that thoſe Arcs, 
which are taken neareſt to the leſſer Axis, will have their angular Points 
farther removed, Se. 

It M. Caſſiui's Meaſures of Terreſtrial Degrees, ics from 
the ÆEquator towards the Pole, were grounded « on Obſervations liable 
to no Error, he would have fully proved his Figure of the Earth. 


But fince tnoſe Meaſures (however accurately taken) are not built up- 


on a mathematical Cerrainty, his Prenifes may be called in Queſtion, 
and his Concluſion, tho? mathematically dra en from theſe Premiſes, 18 
only probable. 

Now therefore, if I can ſhew from undoubted Phe nomen that his 
Concluſion will lead to an Abfurdity, his Meaſures mult be falſe : ; 


becauſe his Reafoning from them is jut. This I ſhall enteayour to do 


firſt, which will dil prove his Figure of the Harth; and afterwards 
endeavour to point out ſome of the Errors which I | luppgle to have 
occaſioned the Miſtake in the Meaſures. 

M. Cafiat, as well as tne Eugliſb A ſtronomers, believes that the Farth 
makes one Revolution about ics ats, once in 23 Ho ars 36, bec! {uſe 
in that Time, the P 10 ne of any Mer dtm returns to the ſame fixed Star 
from which it had departed. Let 
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- Let H be taken in any Parallel of Latitude, as for Example, inthe 


Latitude of 31 406, a Plumb Line, LH, will be perpendicular t 
the Curve BH, at H, and produced paſs thro' the Zenith of the 
Point H, if the Earth had no Diurnal Rotation; but ſince the Earth 
moves round its Axis, all Bodies upon its Surface, endeavour to fy 
from the Axis of their Motion with a Force proportionable to theit 
Diſtance from it in a Direction along the Plane of that Parallel, in 


which they are. Let that Force (explained by M. Huygens, and call. 


ed a Centrifugal Force) be repreſented by the Line H /, or its aus 


and Parallel LV; now a Plummet placed at L, if the Earth {9909 


ſtill, would deſcend in the Line LH, but as it is at the fame Time ac. 


ted upon by the Force H / in the Direction LO, it will move in the Di 
rection L Diagonal of the Parallelogram Hi, according to the known 
Laws of Mechanicks ; and the Plumb Line LH, inſtead of beins 


perpendicular to the Curve at H, will in the Latitude 51% 46 make 
/ 


an Angle of 5' with HL. This Angle will be leſs towards the Poles, 
till at the very Pole it quite vanithes, as it alſo does at the /Equa- 


tor. Now fince there is no ſuch Angle obſerved, but in all Water 


Levels we find the Plumb Line always perpendicular to the Line of 


Level, the Surface of the Earth muſt be depreſſed towards G, and 


riſe farther from the Axis towards I, in order to become perpendicular 
{that is, to have its Tangent perpendicular) to the Line LI, in which 
we have ſhewn that the Plumb Line muſt deſcend. TS 
If there is any body ſo fond of M. Caſſini's Hypotheſis, as to de- 
ny the Diurnal Motion of the Earth for the Sake of ir, I hope they 
will be convinced, when I ſhew the Meaſures, upon which it is tound- 


ed, to be inſufficient for determining the different Lengths of the De- 


rees of a Terreſtrial Meridian. 33 8 
But here I would not be thought to endeavour to leſſen the Prailz 


due to the Gentlemen of the Koyal Academy, tor carrying on a Me- 
ridian thewhole Length of France, from Dunkergne thro? the Royal Ob. 
ſervatory at Paris, quite to the Pyrenaan Mountains on the Borders 


of Spain. Aſtronomy and Geography are doubtleſs much indebted 
to the Encouragement given by the French Government, and to the 
Care of their Mathematicians, who have omitted no proper Method 
for drawing their Meridian, and correcting it as they went on. So ma. 
ny Obſervations of the riſing and ſetting Sun, ſo many equal Altitudes 


of the ſame Stars accurately taken, ſo many Digreſſions of Stars, 10 


many other Objervations made with the Teleſcope and good Pendulum 
Clocks—all compared together, for the true ſettling of the direct \Vay 
of this famous Meridian, leave no Doubt but that it is as perfect as the 
Nature of the Thing is capable of. And, certainly, by the Help 0: 
this Line, and the ſeveral Triangles made ule of for carrying it on, 4 
better Map of France is made, than has ever been of any Country be- 


tore: Nay, beſides, I believe we may, at a Medium, very well re- 


ceive their Number of 57060, or 57061 Toiſes, for the Meaſure o 
| a Degree 


8 
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à Degree of a Meridian of the Earth, one with another. But to ſay, 


that thoſe Gentlemen could obſerve the Latitude ſo nicely, as to find a 
Difference in the Length of the Terreſtrial Degrees, and that only ot 


eleven or twelve Toiſes (when they made it the leaſt) or of thirty one 
Toiſes (when they made it the moſt) is attributing to them an Exact- 
neſs, ſo far beyond the Nature of the Inſtruments which they made uſe 
of, that it would be rather a Diſpraiſe than a Commendation to inſiſt 
upon it. | mY. 


For in the firſt Place, the Inſtrument, with which they took Obſer- 


vations for the Latitude at the two Ends of their Meridian, was a ten 


Foot Sector (which was worſe than that which M. Picard had made 
Uſe of before, becauſe the Teleſcope of his Sector was of ten Foot, 
whereas M Caſſini's was but of three Foot, tho* applied to the ten 
Foot Sector) where the two hundredth Part of an Inch anſwers to eight 
Seconds of a Degree: Now the two hundredth Part of an Inch, being 
one of the leaſt viſible Parts that we can fee in a divided Line; they 
could not take an Angle nearer than that; nay, their Inſtrument, ac- 
cording to their own Deſcription of it, was divided but to every twen- 
ty Seconds. Now they allow, that ſixteen Toiſes, upon the Surface 
of the Earth, anſwer to one Second in the Heavens ; and they don't 
pretend to have taken an Obſervation nearer than to about three 
Seconds, which therefore cannot determine a Difference lets than forty 
eight Toiſes; whereas the Degrees are only ſuppoſed to decreaſe at 
moſt, thirty one Toiſes each, from Collioure to Dunkergue But an 
Error of eight Seconds would make a Difference of one hundred and 
twenty eight Toiſes, on the Surface of the Earth; above ten times 
greater than the Difference of Degrees in the firſt Suppoſition, and four 
Times greater than that Difference in the laſt. Beſides, the Latitude 
was not obſerved in the intermediate Places between Parts and Colli- 
o4re, with the abovementioned Inſtrument of ten Foot Radius; but 
they made uſe of a Quadrant, whoſe Radius was only thirty nine In- 
ches, and ſometimes an Octant of three Foot Radius. Nay, they 
ſay themſelves, in their Account, that it is not the Obſervations made 


at the Ends of the Meridian, that we are to deduce the Difference of 


the Length of a Degree from, but the Altitudes taken at ſeveral Pla- 


ces between the Extreams; and, if we grant, that they can take an 


Angle very well, to four or five Seconds, with the great Inſtrument, 
they cannot come nearer than twelve or fifteen Seconds, with the 
uadrant or Octant, which we muſt depend upon for the Difference 
of the Meaſure of Degrees: So that upon the whole, we are to dc- 
termine a Length of thirty one Toiſes, by an Inſtrument which is lia 
ble to err above two hundred. 

If any Conſequences of this Kind could be drawn from actual! mea- 
ſuring, a Degree of Latitude ſhould be meaſured at the A quator, 
and a Degree of Longitude likewiſe meaſured there; and a Degrec 
very northerly, as for Example, a whole Degree might be actually 

VOI. VI. B b b Ws meaſured 
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meaſured upon the Ba/tick Sea, when frozen, in the Latitude of fh 
Degrees. There, according to M. Caſſini's laſt Suppoſition, a Degree 
would be of 36033 Toes, whereas, at the Æquator, it would be 
58019 Toiſcs, the Difference being 1364 Toiſes, about the two and 
Forticth Part of a Degree, which muſt be ſenſible; and likewiſe the 
Degree of Longitude would, according to him, be of 568 17 Toile, 
les by 1202, or the forty cighth Part, than a Degree of Latitude at 
the ſame Place. Nee, 

But here it may be objected, that tho? the Latitude was not taken 
with the ten Foot Sector, in the intermediate Places between Paris and 
Collicure, yet the Latitude was taken with that Inſtrument at Dun. 
trque, Paris, and Collionre, and therefore the ſouthern Part of the Me. 
ridian, containing 09 18 56” may be compared with the northern 
Part of it, which contains 29 12' 167; and that the former appears 
to contain more Totes, in Proportion to the Difference of Latitud: 
at us Extremities, than the latter. To this may be anſwered, that, 
even in this Caſe, the Obſervations made cannot be nice enough to de- 
termine the Difference of the Length of Degrees; bur there is another 


| Error, which might conſiderably miſlead the French Gentlemen, and 


make the Degrees appear longer 1n the South of France; that is, the 
Error in taking the true Height of ſeveral Mountains in Auvergne, 
Languedoc, and among the Pyræneans. For if they have allowed too 


much for the Air's Refraction (which, by the Obſervations of Tra- 


vellers, is greater towards the northern Regions, and diminithes as we 


eo Southward) the Heights of thoſe Mountains will be taken too !it- 


tle, and their Baſes conſequently longer, which will make the Degrees 
appear bigger than they are. Let ABCD, for Example, be a Mour- 
tain, as the Mountain of Rodez, in the Latitude of 449 21', who 
Height BD is 300 Toiſes, and whoſe Sides AB and BC (ſuppoicd 
to make an Angle of 269 33, with the Horizon) are found by Tri- 
gonometry, to be of 670,8 Toiſes each; if by a Miſtake, in tak- 
ing the Height, it be ſuppoſed only equal to ED, or 257 Toiſes, then 


the Lines AB and BC will become EF and EG; fo that the Bate AC, 


which before was of 1200 Toiſes, will become equal to FG, . 
Wil! appear tO be 1279,0 Toiſes, by Eucl. 47. 1. Now one ſuch B. 


take, in one Degree, will give a Difference above twice as great as tue 
F$appoled Difference of Degrees in that Latitude, which they mak ot 


21 Toiſcs. And that there was a-Miſtake of this Kind in taking the 

Height of that Mountain, I ſhall ſhew. 
The Vapours, that generally float in the Air about the Tops Of 
high Hills, make it fo difficult to take their Height exactly, that Ex- 
periments, made with the Barometer, will, by obſerving the Fall ON 
the Mercury, ſhew the Height nearer than any Thing elſe we know ol. 
There were, indeed, ſeveral Experiments made with the Barometer“, 
where the Differences of the Height of the Mercury, from the Heights 
at Which it food at the Royal Obſervatory, are ſaid to anſwer to 10 
| | $6 many 

Aen. of the Royal Academy, for 1718, Chap. 10. 
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many Toiſes; but of nine Obſervations mentioned by M. Ca/j;i, 
e chere are not two where the Number of Toiſes, ſaid to correſpond to 
tie Heights of the Barometer, do agree together. N 
( * The firſt Experiment of the Barometer there mentioned, made at 
Collioure, was this, At the Height of 115 Toiſes above the Sea, 
„ < the Barometer was ſet up, and the Mercury ſtood 3 4 Lines higher 
' WW < than at the Royal Obſervatory (in the Tower of the eaſtern Hall) 

gat the ſame Time; and therefore, ſince that Tower is 44 Toifes - 
| i *<« iigher than the Sea, 345 Lines of Mercury muit anſwer to 32 3 


t a Toiſes. | A | | 

Nov, reducing theſe Toiſes to Feet, and dividing by 34 it will ap- 
pear that a Height of 58,5 Feet will anſwer to the Fall of one Line of 
Mercury in the Barometer. Let this be taken as the Standard, and the 
other Obſervations be compared with it, This may be done by the 
following Table, where the firſt Column ſhews the Place where the 
Obſervation was made; the ſecond, the Fall or Riſe of Mercury at 
each Place expreſs'd in Lines, or 12th Parts of a French Inch; the 
third, the Heights or Depths anſwering to thoſe Lines of Mercury, 
which, in the Memoirs, are given in Toiſes, but here reduced to 
Feet; the fourth, the Number of Feet anſwering to one Line of Mer— 
cury in each Obſervation, which is the Quotient of the Feet in the 
third Column, divided by the Number of Lines in the Second.“ 


Obſervations of the Baro- Lines of Said to cor-¶ The Fall of one Line 


meter made at Mercury. | re/pond of Mercury an- 
EZ: with Feet. | fwers to Feet. 
l. Collioure W 58,5 
II. The Tower of Maſlane.| 31 | 2352 | 76,8 
III. Bugarac x : 403 4 $029 86,5 
IV. Rupeyroux | . 7257 
V. Rodez E bo oo 3047 68,0 
V4, Racer: © 0 1 
VII. Cour lande We > "$012. 9971 
Yi; Coſte -- SE 1 0000. 4-014 
IX. Clermont Q3-: .1--- 88 66,0 


A Sight of this Table will convince any one, that theſe Obſervati- 
ons are not to be depended upon for determining the Height of the 
Mountains in the South of Lance; for the Differences are not {mall, 
ſuch as might happen in making the Experiments; but {uch as ren 
der the Obſervations uſeleſs for the Purpoſes abovementioned. For 
Example, the firſt and the ſeventh differ almoſt 3 : And if 55,5 Feet | 
were allowed for the Fall of one Line of Mercury in the leventh Ob- 
ſervation, inſtead of 944 Feet, then the Mountain of Cofte would be 
but 3085 Feet, inſtead of 4890. Nay, upon cxamining the Memoirs, 
I find that in ſeveral Obſervations the Number of Toites, laid to cor- 
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reſpond to a certain Height of Mercury, are only anſwerable to th 


Height of the Mountain above the Level of the Sea found by Trigg 
nometry, from which the Height of the Royal Obſervatory, aboye 


the Sea, is ſubſtracted ; though, by the Manner of the Expreſſion, 3 


curſory Reader would imagine, that the Number of Toiſes named, 
was always proportionable to the Fall of the Mercury, and think all 
the Experiments and Obſervations very accurately made, when they 

Now after all, I do not queſtion but that the Height of the Baro- 
meter, might be as it is ſet down in the Memoirs, and well enough 
obſerved ; but it was wrong to compare the Height of the Mercury 
in the South of France, with the Height that the Mercury was at in 
the Barometer of the Royal Obſervatory at the ſame Time; for, at 
that great Diſtance and Difference of Latitude, the Weather (and 


conſequently the Preſſure of the Air and Height of the Barometer at 


the ſame Level) might very much vary. 
Even when there 1s fair Weather all over France, it does not follow 

that the Barometer ſhall ſtand at the ſame Height. Let us ſuppoſe, 

for Example, that a North Wind blows : Where-ever the Air is check- 


ed by a Chain of Mountains that run Eaſt and Weſt, it will be accu- 


mulated over thoſe Mountains, and conſequently preſs more as its Co- 
lumns are higher; which will make the Mercury riſe higher than it 


would do with the ſame Wind, if there were no Mountains, or it they 


ran North and South. 355 

The Way, to have made the Experiments with the Barometer ex- 
actly, would have been to have obſerved the Height of the Mercury 
at the Bottom and at the Top of the Mountain, and that with a Tube 
of a pretty large Bore (with a proportionably large Ciſtern for the 
ſtagnant Mercury) becauſe, in a ſmall Tube, the Mercury will of— 


ten ſtick to tre Sides, and riſe irregularly, as it will alſo in inclined 
| Barometers, Simple Barometers are the beſt, and a magnifying Glass 


may be made ute of to obſerve ſmall Riſes or Falls, having two fine 
and well made Indices to the Tube. Ss 


0 


Dr. Hallzy, has given us * the Falls of Mercury in the Barometer, 


correſponding with the Heights to which the Barometer muſt be carri- | 
ed to produce thofe Falls. The firſt tenth Part of an Inch in the Fal 


of the Mercury, he makes to anſwer to a Height of 90 Feet 3 the 
next tenth, to a Height ſomething greater, and ſo in Proportion, 


as the Air diminiſhes in Denſity, according as we rife in Height. The 
Proportion of the firſt Tenth of the Mercury's Fall, he has built up- 
on the Compariſon of the different Specifick Gravities of Air and 
Mercury; and taking Mercury to be 13 Times heavier than Wa- 
ter, and Water (in cold Weather) to be 800 Times heavier than 


Air; it follows, that 13, 5x800, will give 10800; which Number, 
if it be taken in Feet, and divided by 120 (the Number of the 10th 


| 35 * See Lowthorp's Adridement, Vol. II. Chap. II. Sect. VIII. 
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of an Inch in a Foot) we ſhall have 90 Feet anſwerable to the 0th 
Part of an Inch, and 75 Feet to a Line or the 12th Part of an Inch. 
Now, as very few Mountains in the World are 3 Miles high, and, 


generally ſpeaking, thoſe that we look upon as high Hills (except 
the Andes, and ſome others in America) are not much above a Mile 


high; we may, for finding the Height of Mountains, take a fixed 
Number of Feet in Altitude to anſwer to every 10th or 12th of an 
Inch in the Fall of the Mercury; becauſe 9o Feet are by Dr. Halley 
only taken for the firſt Tenth, and greater Heights for other Tenths, 


encreaſing with the Fall of the Mercury. Therefore I would propoſe 
another for a round Number, namely 96 Feet for every Tenth, and 
80 Feet for every 12th of an Inch, very near the Number that I have 


found by my Calculation, which is as follows. 

Fine Mercury (ſuch as is made uſe of in Barometers) is, generally 
ſpeaking, 13 4 Times heavier than Water, and, I found ſome brought 
from the Eaſt-Indies, to be 14 Times heavier. I have found Air in 
Summer, to be near 9oo Times lighter than Water; and 800 Times 
in Winter; therefore I take 850 at a Medium. Now $50 x 133 = 
11606,6, which, divided by 120, gives 96,7 Feet, for +, of an Inch 
of Mercury, or 80.5 Feet for +, of an Inch. This Number, taken 
invariable, will, in taking the Height of ſeveral Hills, agree pretty 
well with the Numbers that come out, when Dr. Halley's Table is made 


uſe of; and with the Experiment made by the late Profeſſor, Mr. F. 


Caſwell, who, having taken the Height of Snowdon Hill in Caernar- 
von/hire very accurately, and finding it to be 3720 Feet above the Le- 
vel of the Sea, tried how much lower the Mercury would ſtand in 


the Barometer upon that Hill, than at the Level of the Sca, and ob- 
ſerved it to ſubſide 3,9 Inches. I am ſenſible that it will be alledged, 


that the Air will be denſer than I may imagine on the Top of high 
Hills, becauſe of the great Cold, fince they are generally covered 
with Snow; but then we are to conlider, that when we are got a- 
bove a Mile higher than the Level of the Sea, the incumbent Atmo- 
ſphere has loſt almoſt a fifth Part of its Weight; and theretore the 
Air at the Top of the Hill, being ſo much leſs preſs'd, will, notwith- 
ſtanding the intenſe Cold, be more rarified than at the Bottom of the 
Hill. 3 5 

Nov if we go back to the Obſervations of the Barometer, made by 
the Gentlemen that drew the Meridian in France, we [hail find, that 
on the Mountain of Rodez, in the Latitude of 44®, 21' the Baro- 
meter tell 24 Lines below the Level of that in the Obſervatory, and 


they allowed only 274 4 Toiſcs to corretpond to that Fall; whereas, 


according to Dr. Halley's Proportion of a Fench of an Inch for 90 
Feet, they thould have taken 300 Toles; and tho' the Hypotenuſes 
AB, and BC, were taken longer than the bare Declivity of the Moun- 
tain (which would make the Error leſs than the 79 Toiſcs I mentioned 


above) yet if my Proportion be made ule of, viz. of 80 Feet for 
ps each 


371 


372 


Fig. 185. 


Suppoſition than this laſt. 


Figure of the Earth. 
each Line of Mercury, that will make the Mountain 320 Toiſ.. 
which, being higher, will therefore ſhew the Bale to be yet ſhorter 
and conſequently the Error, at that Rate, will be greater. 

This Error (and ſuch like, if any more were made) will encreaf- 
the Meaſure of the 44th Degree of Latitude on the Earth; and jy 
obſerving what was done in the next Degree, we ſhall find that thy 
Degree was taken too ſhore. In the Latitude of 45®, 38", the Moun— 
tain of Coſte is made 815 Toiſes high; whereas the 54 Lines of the 
falling Mercury in the Barometer, ſaid to anſwer to that Height, will 


give but 705,0 Toiſes (Which we will call 20g, 5) even according to 


my Computation of 80 Feet to a Line, which 1s the greateſt Allow. 
ance, If we ſuppoſe this Mountain to riſe in an Angle of 269, 3, 
as we did that of Roder, the Sides of the Mountain, or Hypotenuſes AB, 
and BC, will be each equal to 1377,54 Toiſes, and the whole Bas 
AC, to 2822 Toiſes. Now, when the Height of this Mountain is 
called 815 Toles, the Baſe AD, or DC (by Eucl. 47. I.) becomes 
only equal to FD or DG 13-0,7 Toiſes; and its Double, or FG the 
whole Baſe, will be but 2701,4 Toiſes, leſs than the former by 120, 
Toiſes. This Error is ſo great (fo much more than the Difference of 
31 Toiſes for a Degree) that tho* I ſuppoſed the Lines found by 
Trigonometry, which terminate at the Top of the Mountain, to be 
much longer than the Hypotenuſe AB, yet there will be Error enough 


to make the 45th Degree of Latitude appear much ſhorter than it is. 
Suppoſing (becauſe of the Length of the Lines AB, or the great 


Diſtance trom which the Mountain might be obſerved) that thele Er- 


rors were four times leſs than I made them; yer, at that Rate, one 
muſt add near 20 Toiſes to the 44th Degree of Latitude, and take a- 


way above 30 from the 45th Degree, which will make the 44th of 
57080 Toiſes, and the 45th, of only 57030; and this will give a 
Difference of 50 Toiſes; ſo that if an Angle can be taken to two or 
three Seconds, to which 32, or 48 Toiſes, are ſaid to anſwer upon the 
Surface of the Earth, ſuch a Difference might be viſible.— And 
much more ſo, if other Errors of the ſame Kind ſhould happen to 
have been made the ſame Way; or if thoſe Errors were nearer my firſt 
Nay, tho* the 45th Degree of Latitude 
may be 13 Toiſes bigger than the 44th, it might by this Means ap- 
pear to be conſiderably leſs. x „ 
Such a Miſtake might be the Occaſion of making the Hy pothæſis 0 
the Earth being an oblong Spheroid, eſpecially becauſe in this EIy h- 
theſis, the Degrees differ moſt in Length from one another about the 
45th Degree; and, when once an Hypotheſis is ſet on Foot, we arc 


too apt to draw in Circumſtances to confirm it; tho', perhaps, When 


examined impartially, they may rather weaken, than ſtrengthen our 
Hypotheſis ; otherwiſe, the Author of the Hiſtory of the Koyo/ Acd- 


| demy, for the Year 1713, would not have alledged, that the late M. 


Caſſini olſerved Jupiter zo be oval, as a Proof of young M. C2/1 5 
| | | Hypothcl1s 3 
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Hypotheſis ; ; becauſe Frpiter is oval the other Way, that is, an oblate 
Spheroid flatted at the Poles, as the faid late Monſ. Caſſini gave the Pro- 

ortion of the Axis, to the Æquatorial Diameter, to be as 15 tO 16. 
And Mr. Pound, with a Teleſcope of 123 Foot Focus, and an exce]- 
I:at Micrometer, has given thoſe Proportions as 11 to 12. If a Proof 
is to be drawn from Analogy, or what 1s obſcrved in other Planets, 
this muſt deſtroy M. Caſſini's Hy pothefis, and confirm Sir 1/aac News 
ton” Ss | | 

The Opinion of Dr. Burnet quoted in the Memoirs, for the Year 
1713, is but a very weak Argument in Favour of M. Caffint” s Hypo- 
9 on Account of the Reaſon Dr. Burnet gave, to prove the Earth 

higher at the Poles, than the Æquator; for he ſays, + That the Ve- 
wh Hocity of the Parts of the Earth, in its Diurnal Rotation, being 
greater at the Æquator than towards the Poles, all the Water mull 
0 be driven towards the Equatorial Regions; from whence, being 
„ repelled by the Reſiſtance of the Air, it muſt run off again towards 
ce the Poles; and ſo the Figure of the Water was lengthencd out in— 
eto an oblong Spheroid, and conſequently the Crult of the Earth 
«© over It did put on the ſame Figure, Sc.“ 

But why the Air ſhould refit more towards the Equator than the 
Poles, the Doctor did not give any Reaſon to ſhew; and, it it had 
been fo, the fame Force, that drove the Water towards the ZEquator, 
muſt have kept it there. The Doctor, in the latter Part of his Aſ- 
ſertion, forgot what he had ſaid in the former; for the Water could 
not run o cowards the Poles, whilit the Karth nad its Rotation 
with the ſame Velocity. For it he had confidered, he would have 
found his Argument in other Words to be this. becauſe Bodies, that 
move in a Circle, always endeavour to recede ſrom the Axis of their Mo- 
lion; therefore the Water, by that Endeavour, comes nearer to the Avis 
of ils Motions, which is abſurd. But Dr. Burnet, alterwards, alter*d 
his Opinion, as I am credibly informed. 

Having thus given my Reaſons for diſapproving of M. Callin? 8 O- 
pinion, concerning the Figure of the Farth; I come now to conlider 
Sir ſſaar Newton's, who makes it higher at the Equator, than at the 
Poles 3 but before I enter upon it, I be g Leave to quote a Paragraph 
out of the Hiſtory of the Ka Acai: my for 1713. Theſe are the 
Words of the Author. © Ræaſonings drawn from the different Lengths 
© of a Pendulum in djtzerent Climates, or from the Inc equality of "Tic 
bs 2 Za! Force ariſing from the 33 Motion of the Earth, 
8 „ perhaps, too NICE to produce a 0 ain Conviction : nay, per- 
5 we are not well enough ae Of the Pr: ncip les, and the 
Conſcquences may ſometimes | e ditterent. And therete fore IK is CV1- 
dent, that the belt Way in this ug ary, is only (as M. Calli: 
„ does) to make ule of unqueſtioned Oblervations, wich cr cli- 
<cily te to decide the Queſtion, 


That 
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That M. Caſſini has not made uſe of unqueſtioned Obſervations, and 
the Meaſures, he mentions, are not able to decide the Queſtion, ap. 
pears from what I have already ſaid. We muſt therefore ſhew, wh. 
thet the Principles, from which Sir Iſaac Newton has deduced his Fj jgure 
of the Earth, are fully proved or not: Whether the Concluſion draun 


from them is plain and evident; and whether the Experiments or Pen 


dulums, that confirm the * heory, are eaſy to be made, and * be 
depended upon. 


Tho' Sir Iſaac Newton, in his Principia, has not endeavoured to give 


the Cauſe of Gravity, or co determine whether it be Owing to an Im- 


Continued by 
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pulſe or not; yet he has ſhewn what its Effects and Laws are, from 


plain Experiments made by others and himſelf. From the Laus of 
Gravity, and from the Obſervation of a Comet *, he has deduced th. 


Annual Motion of the Earth; and it mult have a -Dionvial Motion, it 
it has an Annual one, otherwiſe, it will not agree with the Phenomera 
The Laws of the Centrifugal Force, or that Force by which a Body, 


whirled round in any Circle, endeavours to recede from the Center of 
its Motion, have been demonſtrated by M. Huygens 

Theſe are the Principles from which Sir 1/aac Newton draws his Con- 
cluſion ; and tho' ſome Perſons, that will not be at the Pains to exa- 
mine them, may deny them by the Lump, yet no Body has yet been 
able to ſhew any Flaw in the Demonſtrations that relate to them. 


2. How the Figure of the Earth is deduced from the Laws of Gra- 
vity and Centrifugal Force, is very well ſhewn by Dr. John Keil, in a 
Book that he wrote in the Year 1698, againſt Dr. Burnet's Theory ot 


the Earth; and therefore I ſhall tranſcribe from him what he has ſaid 
upon that Subject; becauſe, otherwiſe, I ſhould only ſay the fame _ 


Thing in other Words. 

I ownindeed that he has made a Miſtake in that Book concerning he 
Meaſure of the Degrees of an Ellipſe; but I find that all that relates 
to the oblate Spheroidica Figure of the Earth is right; and the little 

Ditterence of taking 15 Paris Feet for the Space that a Body falls thro 


in a Second, inſtead of 15 5 Feet 1 Inch and 2 Lines, and a Number of 


Feet, a little leſs than true, for the Diameter of the Earth (which 
was not ſo well known at that Time) will no way invalidate his De- 
monſtration and Proof. Here follow his Words. 


« To prove the Earth to be higher at the Ægquator than at the 


4 Poles, I will ſuppoſe firſt, that, at the Beginning of the World, 
« the Earth was fluid and ſpherical ; but afterwards God Almighty 


having given it a Motion round its own Axis, all Bodies upon the 


4 F, arth would deicribe either the Æquator, or Circles parallel to the 
„ A quator, and, by Conſcquence, all would endeavour to reccde 


„ from the . of their Motion. 


"Print, Lib. z. Prop. 12, 13, & 42 


0 
— 
3 
a 
* ö * 
. 
75 


cc 
cc 
6 
ce 
6% 
ct 
C3 
65 
cc 
cc 
ce 


6e 


cc 


60 
ce 


40 


CS: 


( 
cc 
c& 
C6 
0 
cc 
cc 
cc 
cc 
Ce 
* 
e 
(6 
0 
(e 
ce 
cc 
0 
«6 
«Cc 
T: 


A 


IM 


40 


ce 


v6 


Force, which pulls it from it. 
equal, it is evident it would 246 neither of theſe Ways : but if one 


Figure of the Rath: 


« Tt is to be here obſerved, that if a Body doth freely revolve in a 


Circle about a Center, as the Planets do about the Sun, that its 
Centripetal Force (or that Force by which it is drawn towards the 
Center) is always equal to its Force, by which it doth endeavour to 
recede from the Center; for the Force, which detains a Body in 
its Orbit, muſt be equal to the Force by which it endeavours to 
recede from its Orbit, and fly off in the Tangent. 
clear by Example of a Body turned round a Center by the Help 
of a Thread, which detains the Body in its Orbit; the Thread, 
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This may be 


being ſtretched by the Motion of the Body, wil! endeavour to 


contract itſelf equally towards both Ends, by which it will pull 


the Center as much towards the Body, as it doth the Body towards 


the Center. 


© Now thts Centriſugal Force 1s always 550 0 0 to the Peri- 


phery, which each Body deſcribes in its diurnal Motion by che 


firſt Theorem of Hugenius de Vi Centrifugg + So that under the A. 

quator, which is the biggeſt Circle, 155 Centrifugal Force would 
be greateſt, and ſti]] grow leſs as we approach the Pole, where it 
quite vaniſheth, there being there no diurnal Rotation. And 


without doubt, all Bodies having this Centrifugal Force, by which 
they endeavour to recede from the Center of their Motion, would 


fiy off from the Earth, if they were not kept in their Orbit 


by their Gravity, or that Force by which they are preſſed towards 
the Center of the Earth, which is much ſtronger upon our Earth 
than the Centrifugal Force; and becauſe the Gravity upon the 


Surface of the Earth is always the ſame, but the Centritugal Force 
alters and grows leis, the nearer we come to the Poles, it 1s plain 


that the Gravity under the Equator, having a greater Force to 


oppoſe it, than that which is near the Poles, will not act ſo ſtrong- 
ly in the one Place as in the other, and conſequently Bodies will 
not be ſo heavy under the Aquator as at the Poles. — If the 
Circle E PQ P repreſent the Earth, AE Q the Equator, and PP 
the Poles, if C be a Body in the Equator, it is evident that it will 
be pulled by two contrary Forces; namely, that of its Gravity, 
which pulls it towards the Center, and that of its Centrifugal 
Now, if both theſe Forces were 


were ſtronger than the oth Cr, it would move where the ſtrongeſt 


Force pulls it, but only with a Velocity which is. proportional 0 


the Differences of thele two Forces, and therefore it would not 
deſcend ſo faſt as if there were no Centritugal Force, pulling a- 
gainſt it; that is, a Body in the A£quator, does prets leſs towards 
the Center, than at the Pole, where there 13 no Centritugal Force 
to leſſen its Gravity. Bodies therefore, of the ſame Denſity, arc 
not ſo heavy in one Place as in the other. 


Vol. VI. 
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Now ima ſpherical Fluid, all whoſe Parts gravitate towards the 
Center, I think it is evident from the Principles of Hydroſtatichs 
and Pluidity, that all thoſe Bodies, which are equally diſtant from 
the Center, muſt be equally preſſed with the Weight of the in. 
cumbent Fluid, and if one Part come to be more preſſed thn 
another, that which is molt preſſed will thruſt that out of its Place 


which is leaſt, till all the Parts come to an Aquilibrium one with 
another; and this is known by a common and eaſy Experiment, 
If you take a recurved Tube, and fill it with Water or any other 


Fluid, it will riſe equally in both Legs of the Tube, fo that the 


Surfaces CE and FI are equally preſſed by the incumbent Co- 
lumns BCED, and GFI H; but if one of the Legs of thi: 


Tube ſhould be filled with Oil, or ſome other lighter Fluid, ar 
the other with Water, the lighter Fluid will riſe higher than th. 
other, for otherwiſe, theſe Surfaces, which are equally diſtan: 
from the Center, would not be equally preſſed. EN 


. 


Juſt ſo if PA MPS, repreſents a fluid Sphere, which we ma. 


imagine compoſed of a great many communicating Canals or 


Tubes, the Fluid in every one of which preſſes upon the Center; 


now 1t the Fluid, in every one of theſe Tubes, was of «qu.' 
Weight or Gravity, it is plain, that, by that means, they would 
allo be of an equal Height from the Center; for by that mean. 
only, would the Center be equally preſſed by the Weight of «|! 


the Tubes; but if the Fluid, in the Canal O M, were lighter 


than the Fluid in the Canal POS, it is plain, that in this Caſe, de 
Fluid POS, preſſing more on the Center, than the Fluid in the 
Canal KOM, the Surface of the Fluid E O M, will riſe to a 


greater Height or Diſtance from the Center; ſo that by its great- 
er Height, which recompenſes its leſſer Gravitation, it will prels 


equally upon the Center with the Fluid in the Canal P OS. Ai- 


ter the ſame manner, if the Fluid in the Canal G OH, were 


heavier than the Fluid in the Canal E OM, but lighter than: 


* whicn is in POS, then would the Canal G OH be ſhorter thun 
A, O M, but longer than POS, and the Figure compoſed oi all 
* theſe Pubes, would be in the Form of a Spheroid which is gele- 


rated by the Circumrotation of a Semi-ellipſis round its AXIS; 
but as I have already ſhewed, that if O M repreſent the Sci 
diameter of the Æquator, that all Bodies in it are lighter than in 


POS, the Axis of the Equator, we take the Diameter and Axis 


here, not as pure Mathematical Lines, but as ſmall Canals or 


+ Pubes, and juſt fo thoſe Bodies which are in the Tube G O, 
* I have proved to be lighter than thoſe in POS, but heavier than 


the Bodies which are in ZE OM, the Centritugal Force in G 


. ; 3 . 1 
being leſs than that which is in A M, and there is no Centrifuga! 


Force in the Poles P'S, It is plain, therefore, that the Tube 
E O M will be longer than GO, and G O H will be longer 


than 
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c than POS, that is, the Diameter of the Equator, will be longer 
« than the Axis of the Earth, and conſequently the Pure of che 


« Earth will be after the Faſhion of a broad Spherotd, which is ge— 


« nerated by the Rotation of a Semi-ellipfis round its lefier Axis. This. 
„ hope, will be ſufficient to convince the Theori/? of the Fallencis of 
« his own Aſſertion, ſince it is plain Demonſtration, than an Fa rth 
« formed from a Chaos, muſt have a very different Figure tro: 1 
« what he ſuppoſes it had. | 

„But ] will now proceed farther, and enquire how much the Gra- 

vity is diminiſhed at the Æquator, or any other Parallel by the Cen- 

A 2 Force, which all Bodies acquire by being turned round the 
« Earth's Axis, that from thence we may endeavour to determine, 


„What Proportion the Diameter of the Farth's ZEquator hath to its 


Axis; to calculate which, I will firſt Juppale, that the mean Semi- 


diameter of the Earth is 19015300 Paris Feet, according to the 


ce late Obſervations of the Trench Mathematicians, and ſince the Earth 
„turns round its Axis in the Space of 23 Hours, 50, for in that 


Time, the ſame Meridian returns 0 the ſame ee cable Point of 


„ the Heaven again (but the SUN, in the mean time, ſeeming to be 
* moved a Degree, according to the Series of the Signs, is the Cauſe 
hy there are four Minutes more required before the Meridian can 
ce overtake him) from thence it follows, that a Body, under the . 
% quator, moves through 1426, 88 Feet, in the Space of one Second 


«of Time. Now, according to the Theorem given us by Sir [/aac - 
« Newton in his Philo/ophie Naturalis Principia Mathematica, Schol. 


% Prop. 4. Lib. 1, the Centrifugal Force of any Body has the fame 


Proportion to the Force of Gravity, that the Square of the Arch, 


e which a Body deſcribes in a given Time, divided by its Diameter, has 


c to the Space, through which a heavy Body moves, in falling from 


« qa Place in which it was at Reſt in the ſame Time; and ſuppoſing a 1 


« heavy Body falls 15 Foot in a Second of Time, by Calculation, it 
<« will from thence follow, that the Force of Gravity has the ſame 
Proportion to the Centrifugal Force at the Æquator, that 289 has 
ce to Unity; and therefore by this Centrifugal Force which ariſes from 


the Diurnal Rotation of the Earth round its Axis an y Body, pla- 


ce ced in the Equator, loſes 5, , Part of its Gravity, which it would 
have were the Earth at Reſt, or which is the ſame 1 hing, a heavy 
Body placed at either of the Poles where there is no Diu irnal Roca, 


tion, and conſequently no Centritugal Force) which WEIghs.2 1 


% Pounds, it it were brought to the Equator „ would weigh only 2% 
Pounds. 

Having thus 8 the Proportion of the Centrifuga] Force. 
c at the Aquator, to the Force of Gravity, it will be eaſy ſrom thence 
* to ſhew their Proportions in any Parallel; for it 1s compound, d of 
the Proportion of One to 289, and of the 5 ſine of the rat 
© to the Radius; for if two Bodies deſeribe differen 0 ripheries in Ti 
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« ſame Time, their Centrifugal Forces are proportional to their p-. 
« ripheries, or to the Semi-diameters of theſe Peripheries, as is 6. 
„ termined by M. Huygens, in his Theoremata de Vi Centrifuga & I,. 
&* 74 circulari; but the Periphery which a Body in the Ægquator de. 
« ſcribes, has its Semi- diameter equal to the Radius or Semi-diamete- 
<« of the Earth, and in any other Place, the Parallels, in which Bod: 
% move, have the Co- ſines of their Latitude for their Semi-diameter: 
and therefore it will follow, that the Force of Gravity is to the Cc. 
„ trikugal Force in a Proportion, compounded of the Radius to the 
*« Co-ſine of the Latitude, and of 289 to f. and therefore at the Lu. 
« titude of 519% 46' (for Example) it will be as 466 to 1. 

«© But we muſt obſerve, that it does not from thence follow, that: 
«© Body in that Latitude loſes 44 Part of its abſolute Gravity, whic! 


it would have, were the Earth at Reſt. For that could not be, un 


« Jeſs the Centrifugal Force acted directly contrary to the Force of Gn. 
ce vity, which it doth no where but at the Equator ; for let the Circ! 
« QPE repreſent the Earth, QE the Diameter of the Equator, C 
its Center, and let B repreſent a Body, which we ſuppoſe to hang by 
« the Thread AB, and to be placed any where between the Pole P an; 
the Æquator Q, and let BD be drawn perpendicular to the Axis, I 
eis plain, that if the Earth had had no Diurnal Rotation, the Body 


B would draw the Thread AB into the Poſition of AC, ſince by that 


Means it defcends as near as it can to the Center, and there it won“ 


« ſtretch the Thread with all the Force of its Gravity; or if we wil! 


cc ſuppoſe, that the Centrifugal Force acted according to the ſame D. 
«« rection AC, it would then directly oppoſe the Force of Gravicy, 
& and the Thread would remain in the ſame Poſition, but it would be 
ce ſtretched with a Force proportional to the Differences of thele two 
„% Forces, | 


e But becauſe the Body B turns round the Center D, it will ende 


«© vour to recede from it according to the Line CB, in which Direct. 
on the Centriiugal Force acting, it will not directly oppoſe the Force 
* of Gravity, but it will draw the Thread from the Poſition AC into 
«© the Polition AB, let BG be drawn perpendicular to AC; if BC 
<< pretent the Centrifugal Force, acting according to the Direction BC, 
eit is equivalent {as is commonly known) to two Forces, one of WHU 
eis as GC, and acts according to the Direction CG, which is contre 
ry to that by which it deſcends to O; the other is as GB, ant! act: 


« according to the Direction GB, which is no Way contrary to fe 


« Force of Gravity. If therefore BC repreſent the total Centrifuga! 
Force of the Body B, that Part of it, which directly oppoſes the Force 

« of Gravity, will be GC; from whence it follows, that the Decreal: 
of Gravity, in going from the Pole to the Æquator, is always a 


« the Square of the Co- ſine of the Latitude; for draw BH paral ll :0 


„the Axis PP, and becauſe the Triangles HCB, CDO are Equi-«n- 
« gular, therefore HC is to CB as CO is to CD, or as QU i i 


7 


„b, but QO is to CD as the Decreaſe of Gravity at Q is to the Cen- 
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6c trifugal Force at C. And therefore HC is to CB, as the Decreaſe 
« of Gravity at Q is to the Centrifugal Force at C. But if CB re- 
« preſent the Centr itugal Force at C, "GC will repreſent that Part of 
« jt which acts directly againſt the Force of Gravity, and conlequ: -ntly 
« the Decreaſe of Gravity at the Zquator is to the Decreaſe of Gra- 
© vity at C, as HC is to GC; now HC is to GC, in duplicate Pro- 
© portion of HC to CB, or of CO or OQ to CD by the 8th of the 6th 
6 « of Euclid, and therefore the Decreaſe of Gravity at Q is to the De- 
creaſe of Gravity at C, as the Square of CO 1 is to the Square Of 
0 Cb. which was to be de monſtrated: 


e From whence, it is plain, that if HC repreſent the Decreaſe af 


% Gravity at the Æquator, and GC its Decreaſe at C, then will GH 


« repreſent the Difference of theſe two Diminutions, or the Difference 
between the Gravity at Q, and the Gravity at C, but HC is to HG 
cin duplicate Proportion of HC to HB, or of OC to DO; that! - 


% the Decreaſe of Gravity at the Equator i is tO Its Encreaſe at C, as 


I the Square of the Radius is to the Square of the Sine of the Latitude, 


« By this alſo it will appear, that the Direction of heavy Bodies is 
not to the Center of the Earth, as has been always ſuppoled ; for it 
ee take a heavy Body and hang i it by a Thread, the Thread produced 
« will not paſs through the Center any where but at the Poles and the 
« ZXquator, for in the Figure the Thread is carried by the Centri- 
« fugal Force of the Body B, from the Poſition AC into the Poſition 


0. AB, where it will reſt. 


cc Now to determine the Angle CAB, which the Line of Direction 
of the Body makes with the Line AC, let AN be drawn n parallel 0 
BC, and produce OB till it meet with it in N, and let us CO nalider the 
Body Bas drawn by three Powers, according to three Uliierent Di- 


<« rections BO, BL, and AB, the Power which pulls it, according to 
« BO, is its Gravity, that «h ich draws it, according to the Direction 
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Bl., is its Centrifuga]l Force, and that which acts accordin g 19.2; 


js the Strength of the Thread, ! by which the Body is hindered to move 
! 


{© according to either of the two other Directions, and therefore it is an 


Azquilibrium with the other two Powers; but by a U. heorem Wwilich 


1 


is demonſtrated by ſeveral of the Writers of Mechanics, but parti 
« cularly by M. Huygens in his ſmall Treatile D- . 5 ber FR a tra- 


e bexntibus. If a Body be pulled by three different Powers which are in 
„ Hquilibrio with one another, according to three Gii-crent DireSions 
AEB, BL and BO, theſe three Powers w will be as the tree Sides of the 
Triangle ABN, viz. as AB, AN and BN rel pectively; or as AB, 
BC and AC; BN being very near parallel, and conſequent 17 equa 1 


to AC, ſince they do not meet but at a great Diſtance. From hence. 
it follows, that the Force of Gravity is to the Centritugal For dez as 
1 


«AC to BC. But a Method has been already ſhewn, how the Pro- 
portion of the Force of Gravity to the e Force may be 


„„ determined, 
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Figure of the Earth. 
e determined, and therefore the Proportion of AC to BC may be g. 
* ſo determined, which at the Latitude of 51% 46 is as 446 t0 | 
<< Therefore in the Triangle ABC, the Proportion of AC to BC; 
„ known, and the Angle ACB being equal to the Angle COQ, which 
e js ſubtended by the Arch CO, the Latitude of the Place, fron 
ee thence by the Tables of Sines and Tangents, the Angle BAC m 
ebe known, which in the abovementioned Latitude is about . N. 

s nutes. 5 5 
« From hence alſo it will appear, that it is not the Line AC, hig 
being produced paſſes through the Center, but the Line AB that! 


perpendicular to the Curve PQ, for all the Particles of the Fluj 


6c 


will ſettle themſelves in ſuch a Poſition, that their Lines of Dire&. 
on downwards, muſt be perpendicular to the Surface of the Boy 
« which they compoſe, for otherwiſe the Parts of the Fluid won! 


not be in Æquilibrio one with another, and therefore altho' t. 
cc 


cc 


of the Earth, yet are they ſtill perpendicular to their Horizons; and. 
upon this Account, there cou'd ariſe no Error in levelling of Lines, 
c and in finding the Riſings and Fallings of the Ground. 

Upon this Account alſo it will appear, that the Surface of tl; 
Earth is not ſpherical, for if it were, then would all Lines, drawn 
from the Center, be perpendicular to the Surface of the Earth, ſince 
it is the known Property of a Sphere, that they muſt be fo ; but! 
have already ſhewed, that it is not ſo in the Earth, and therefore i: 


cc 


cc 


(0 


eis plain, that the Earth is not a Sphere. That therefore I may en- 


CC 


quire more particularly into the Figure of the Earth, I will reſum: 


c my former Hypotheſis, that the Earth is compoſed of an infinite 
Number of Canals, which communicate with one another at the 


ce 


Center, and are equiponderant, of which we will conſider two, as 


_<« OQ and OC, and let OQ be=r, OD=xand DC=y, let the 
<< ablolute Gravity be called g, and the Centrifugal Force at the A. 


c quator 7. OC is equal to x? xy the Weight of the Canal, OQ 


ce js equa] to the abſolute Gravity of the whole Canal minus the Centri- 


cc 


therefore it encreaſes in an Arithmetical Progreſſion, the greateſt of 


«© which is z, conſequently the Sum of all the Centrifugal Force 18 e- 


equal to 4277, but upon the Hypotheſis, that Gravity is the fame at 
all Diſtances from the Center, the abſolute Gravity of the Canal O 


- 


de is Dx, and therefore its real W eight upon the Center OQ is? 


„ 


Kaz, after the ſame Manner, the abſolute Gravity of the Cana! 1 


40 


SPXvV &* + y 2? 3 but the Sum of all the Centrifugal Forces of a 


the Fluids in the Canal OC, is equal to the Centrifugal Force of the 


Fluid in CD (as may be eaſily proved from the Conſideration of in- 


« clined Planes) but the Centrifugal Force at C, being to the Centritugi! 


« For? 


Lines of Direction of heavy Bodies do not paſs through the Center 


fugal Force of each Particle contained in it, and becauſe the Centri- 
fugal Force of each Particle is as its Diſtance from the Center, and 


Figure of the Earth. 
« Force at Q, as CD is to OQ (that is, as ) is to 7) the Centrifugal 


ny | 

« Force at C will be equal to—, and becauſe the Centrifugal Force 
bonds - 5 

« of each Particle is as its Diſtance from the Point D, which is the Cen- 

ce ter of the Circle that the Fluid in the Canal CD deſcribes, and 

therefore the Centrifugal Forces, in counting from the Point D, 

« muſt encreaſe in an Arithmetical Progreſſion, the greateſt of which 


eis , and therefore the Sum of all the Centritugal Forces in CD 
«© muſt be equal to —--, therefore the Weight of the Canal OC is = p 
2 7 
- 1 Y 5 
„ —½—— ir iu, which Equation expreſſes the 


Nature of the Curve that is made by the Section of the Earth with 
« a Plane through its Poles, and by this the Proportion of the Axis of 


« the Earth, to the Diameter of the ÆEquator, may be caſily deter- 


„ mined ; for when CO coincides with OP, then CD or y becomes e- 
e qual to nothing, and the Equation is . =pr - 2 or px = 
p˙r ; ur, and therefore by the 16th of the 6th, p has the ſame 
Proportion top — 7 x that 7 has to x, or OQ to OD, but / is to 
« 4 nas 289 is to 288 2, or as 378 is to 577, which theretqre is 
the Proportion of the greateſt Diameter of the Earth to the leaſt ; 
but this is upon Suppoſition, that Gravity is the ſame at al] Diſtan. 
« ces from the Center; but if we will ſuppoſe, that the Gravity ot 
*« Bodies without the Earth is in a Proportion reciprocal to the Squares 
% of their Diſtances from the Center, the Gravity of thoſe Bodics, 


«« which are within the Earth, will be directly as their Diſtance, botli 


« which do belt agree with the oblerved Phenomena of Nature: then 


«will the Gravity at the Equator be to the Gravity at the Folcs as 


« 659 to 692, which Numbers, in this Hypotheſis, do alſo exprets 
ce the Proportion of the Diameter of the Earth, drawn througa its 
« Poles, to its Diameter drawn in the Plane of the Æquator. 

Alt is upon the Account of this Diminution of Gravity, according 
as we approach the Equator, that Pendulums of the tame Leng: 
in different Latitudes take different Limes to perform their Vibrati- 
ons; for becauſe the accelerating Force of Gravity is leſs at the A- 
gquator than under any Parallel, and under any Parallel it is fi! jets 
than under another which 1s nearcr the Poles; it docs plainly from 
e thence follow, that a Body placed in the Equator, or in any other 
„Parallel, will take a longer Time to deicend thro” an Arch ot a gie 
«en Circle, than it would do at the Poles, and the farther a Body 15 
e removed from the Poles, the longe: Time it will take to deſcend thro” 
any given Spacc. From 


het 


＋ 


8 


d 
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Figure of the Earth. 
c From hence it follows, that the Length of Pendulums, wh. 


. . . . . . 22 r nich 
perform their Vibrations in equal Times in digerent Latitudes, ar. 


directly as the accelerating Forces of their Gravities; for the Tim: 


%a Body takes to deſcend through an Arch of a Cycloid, is to de 
„Time it will take to fall through the Axis of the Cycloid alway; h. 
%a given Proportion, viz. as the Semi-periphery of a Circle is to |: 


Diameter, by the 25th Prop. of Huygen's Horologium Oſcillatoring. 


and therefore hen the Times in which a Body deſcends through tl; 
« Axes of two different Cycloids are equal, the Times of the Deſcent 
e through the Cycloids will be allo equal; but when the Times of tha 
HPeſcent through the Axes are unequal, theſe Axes, and confequen:- 


ly the Lengths of the Pendulum which vibrates in theſe Cycloids, are 


0 proportional to the accelerating Forces of their Gravities. 
P * CY oy wv 2 . / . 7; 
«© By this if we know the Length of a Penduluin which perform: 
y 18 Per fo 8 


Vibrations in a given Time, in any one Part of the Earth, it is e. 


to determine the Length of a Pendulum, which performs its Vtb:;. 
tions in the ſame Time in any other Part of the Earth; as for Ex- 
ample, the Length of a Pendulum, which vibrates Seconds at P:: 


vis, is three Foot eight Lines and a half, let it be required to fi. 


the Length of a Pendulum, which vibrates Seconds at the ZEquator 


«© Becauſe the Gravity at the Poles is to the Gravity at the Equator, as 


692 is to 689; therefore the Decreaſe of Gravity at the Æquator 
«© 3, Parts of the whole Gravity; but, as I have before demonſtrat- 


& ed, the Decreaſe of Gravity at the ZEquator is to its Encreaſe in any 
other Latitude, as the Square of the Radius is to the Square of the . 


«© Sine of the Latitude; now the Latitude of Paris being 489 45, it: 


« Sine is 75.183, and therefore the Square of the Radius is to the Square 
of the Sine of the Latitude as 1000000 to 565248, but as 1000000 


<< is to £65248, ſo is 3,000 the Number, which repreſents the Decreaſe 
« of Gravity at the Æquator, to 1,695, the Number which repreſents 
its Encreate at Paris, which added to 689 the Gravity at the Zqua- 
<< tor, makes 690, 695, the Number which will repreſent the Gravity 
* at Paris. But L have already ſhew'd, that as the Gravity at Por 
<< 15 to the Gravity at the Æquator, ſo is the Length of a Pendulum 
*© which vibrates Seconds at Paris, to the Length of a Pendulum that 


<6 vibrates Seconds at the Æquator, that is, as 690, 695 to 689, {0 


< 26,708 the Length of a Pendulum at Paris, which performs its . 
30,7 D 7 P 8 


e bration in a Second to 36, 616, which therefore is the Length of a 


Pendulum which performs its Vibrations in a Second at the Æquator; 
<< ſo that the Difference between theſe two Pendulums is 22 Parts 0! 


1000 


an Inch, which comes pretty near the Obſervations of Monſ. Rich, 
who at the Iſland of Cayenne, whoſe Latitude is 3 OO found that? 
« Pendulum, which vibrates Seconds there, was a tenth Part of an Inc: 
ce ſhorter than a Pendulum, which vibrates Seconds at Paris. 


„Thus we fee that the Principles and Hypotheſis, and withal their 


0 


*© Conlequences, upon which the broad ſpheroidical Figure of the Kart 
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Figure of the Earth. 


is founded, do exactly agree with Obſervations, and therefore there 
no doubt to be made, bur that the Earth is really of ſuch a Figure, 


4 


* 


g and that the Hypotheſis upon witch this Figure is grounded, (viz, 


the diurnal Rotation of the Earth, and by Conſequence the Centri. 


« fugal Force of all Bodies upon it) muſt be admitted for a true one; 


< ince the different Vibrations of Pendulums of the ſame Length, in 
different Latitudes, can depend upon no other Cauſe ; for the Change 
« of Air is not able to produce any ſuch Effect, for if the Air made 
« really any Alterations in the Vibrations of a Pendulum, it would 
produce a quite contrary Effect than what is obſerved ; for Pendu- 
ums near the MÆquator would move faſter than they would do in 
Places of greater Latitude, the Air in the one Place, being more 
« rarified, is much thinner and finer than it is in the other, and there- 
fore gives leſs Reſiſtance to Bodies that move im it. 

In this Reaſoning, we have ſuppoſed the Earth to have been at 


« firſt fluid, as the Theoriſh has done before us, but if we will put the 
« Caſe, that the Earth was firſt partly fluid and partly dry, as it is 
« at preſent, yet becauſe we find that the Land is very near of the 


« ſame Figure with the Sea (only raiſed a little higher that it might 
not be overflowed) compoling with it the ſame Solid, and I have 


«6 already ſhewed that the Surface of the Ocean is ſpheroidical and not 


c ſpherical, there is no doubt to be made, but that the Land was 
« formed into the ſame Figure by its wiſe Creator at the Beginning of 
© the World; for if it were otherwiſe, then would the Land towards 
the Equator have been overflowed with Water, which, as I have 
already proved, mult have been higher at the /Equator than at the 


© Poles; and therefore the Sea would Tiſe there and ſpread itſelt like 
an Inundation upon all the Land. 


To wake an End 4 this long Diſſertation, let us in a few Words 
compare the Experiments and Obſervations made uſe of to confirm 


each of the Opintons abovementioned. 
To prove M. Calſini's Figure of the Earth, we muſt take the Altitude 


of a Star nearer than to 2 Seconds: becauſe 2 Seconds anſwer to 32 


8 Kees on the Surface of the E. arth, and the Difference of the Length 


He grees is but 31. And what is more, we muſt take this Angle 
with an Inſtrument of 39 Inches Radius; becauſe the 10 Foot Sector 
Was on'y uſed ar the Ends of the two Parts of the Meridian. 

To diſprove M. Caſjin”s f Hypotneſis, we need only obſerve whether 2 
Plumb-Line makes an Ang! ce of 5 Minutes with a Perpendicular to the 
Surface of ſtagnant Waters, or Lines of Level. 

To prove M. Caſſini's Opinion, the Heignt of a great many Moun- 
tins muſt be accurately meaſured by Tr igonometry „which Mathema— 


licians have always found very difficult, 


T9 frove Sir Iſaac Newton's Ofinion, we are only to meaſure about 


ne Tenth of an Inch in a Rod of 29,129 Inches; ; and to know what 
D de d to 
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travelled Southward, differ among themſelves, yet they all agree! 


cher; becauſe when he found a Difference, he was ſo careful to find gy; 


» "> 


Figure of the Earth. =, 


to allow for the lengthening of the ſame Rod by the Shane Ha 
when it is ſhut up in a Caſe, and carried towards the Æquator. Po. 
though the Experiments on Pendulums, made by ſeveral Perſons thy 


this, that the Obſervers were obliged to ſhorten their Pendulums, 
order to make them ſwing Seconds, as they went towards the #qu: 
tor, And when we come to compare them together, in order to ha; 
the exact Proportion of Length in different Latitudes, we muſt rely on 
the moſt exact Experimenter, which we may very well do on M. A. 


how much it was, that he cauſed a ſimple Pendulum to ſwing, ane 
compared it with a good Pendulum Clock, which he did fever; 
Times every Week for 10 Months together; and when he returned , 


France, he compared it with the Length of the Pendulum at Par: 
which is of 3 Feet 8 5 Lines (or 39,129 Engliſh Inches) and found 


Continued by 
7 He fame, 
N. 388. p. 277. 


to be ſhorter by 14 Line. 


3. Since the writing of the foregoing Papers, I met with a Diſtr. 
tation of M. Mairan (in the Memoirs of the Royal Academy of P. 
ris, for the Year 1720.) wherein the learned and ingenious Autho: 
has taken a great deal of Pains to reconcile the Obſervations made or 
Pendulums (found to be ſhorter at the Equator than at Paris, her 
they {wing Seconds) with the oblong ſpheroidical Figure of the Earth, 


_ deduced from M. Caſſini's Meaſures. And though upon a ſtrict Ex:- 


mination of his Conjectures, and what he gives for Demonſtrations, | 


do not find Reaſon to alter my Opinion concerning the oblate or flaticd 


Spheroid, which Sir TjJaac Newton has ſhewn to be the F jgure of the 
Earth; yet ſince it might be thought by ſome, who have read Mon. 
Mairan's Treatiſe, and afterwards may read mine, that I have not 
conſidered all the Circumſtances that He has done, and that I have 
not been exact enough in the Mathematical Part of my Diſſertation, 
becauſe J have drawn ſome Concluſions from ſuppoſing the Figure 0! 


the Earth ſpherical, when I ſhould have ſuppoſed it an oblong Sphcro- 


id; I beg Leave to ſhew here, wherein I think M. Mairan is miſtik- 
en, and to give thoſe additional Proofs of my Aſſertions, whic! l 
promiſed the Society when I gave in my laſt Paper. 

Firft then I begin with the Conjectures. 


5 Monf. Mairan ſays, that it is as reaſonable to ſuppoſe the Earth i. 
it was once fluid) to have been an oblong Spheroid at firſt, as a Sphere; 


and that, in ſuch a Caſe, the Centrifugal Force of the ſeveral Parts 0! 


convert a Sphere into an oblate Spheroid, would only change an ob. 
long Spheroid into one leſs oblong. 


the Earth, ariſing from its Revolution about its Axis, which mig! 


It the Earth was at firſt a Fluid (ſuppoſed homogeneous, and wn 
any given Form) and leſt ro thoſe Laws, which we find to obtain at 
preſent; it muſt put en a ſpherical Figure, for the ſame 2 that 

| | | | 1005 
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Figure of the Earth. 
Drops of Mercury, of Water, and other Fluids, put on ſuch a Fi- 
gure. And to ſuppoſe any Change made in that Figure from the Preſ- 
ſure of an external Fluid, filling up all Space, is contrary to what has 
been demonſtrated by Sir Jaac Newton in his Principia Lib. 2. Prop. 
19. where he ſhews, That if any Portion of a Fluid be compreſs'd by the 
{ame or any other homogeneous Fluid, that Portion will not have its Figure 
altered by that Preſſure. | 

And indeed we fee, that in the Receiver of the Air-Pump, Lumps 
of Butter, coagulated O1l, or Honey, Drops of Quickſilver or Wa- 
ter, Sc. have the ſame Figure, whether the Preſſure of the Air acts 
upon them, or be taken off by exhauſting the Receiver. f 

That a fluid Subſtance, of any Figure, will by the Gravity of its 
Parts become ſpherical, is plain by the following Demonſtration. 

Let AB CDE be a Portion of a homogeneous Fluid, whoſe Parts 
tend towards one another, and whole Figure is not ſpherical. If in 
ſuch a Fluid we ſuppoſe a Syphon as ACE (or which is the fame Thing, 
if all the Fluid ſhould be frozen, except the Canal ACE) whole Legs 
AC and CE are unequal, and meet at C, the Center of the Fluid, to- 
wards which there 1s the greateſt Tendency ; the Fluid will run out at 
A in the Leg AC, till it be come down as far as g in the Leg CE, ſup- 
poſing C g equal to AC. But it the Leg AC be lengthened as far as c, 
then the Fluid will only come down as far as e in the Leg CE, and at 
the ſame time riſe up to a in the Leg Ca, Ca being equal to Ce. 

If ſuch another Canal or Syphon be ſuppoſed at BCD, the Fluid in 


Fig. 191. 


it will come down from D to d, and riſe from B to h. And ſince ſuch 


Syphons may be ſuppoſed all over the Fluid ABDE ; that Fluid, by 


the mutual Tendency of its Parts towards one another, muſt be redu- 


ced to the ſpherical Figure ade, 2, E. . 
Now, without conſidering the Unreaſonableneſs of the Suppoſition, 
let us imagine the Earth to have been an oblong Spheroid at firſt, and 
then to have a diurnal Revolution given to it, which ſhould by Degrees 
ſhorten its Axis, to bring it to what Meſſieurs Caſſini and Mairan ſup- 


poſe it at preſent to be. If in ſuch a Caſe the Earth be ſuppoſed fluid | 


enough to change its Figure, by the Revolution about its Axis, why 
| ſhould it ſtop when the Equatorial Diameter comes to want juſt 3% 
Part of the Length of the Axis? ſince two Powers act upon it to ſhorten 
its Axis, viz. Gravity, and the Centrifugal Force; the firſt of which: 
has already been ſhewn capable to reduce it to a Sphere, and the Centri- 
fugal Force is acknowledged by M. Mairan to be (as Sir [/aac IVewwro;; 
has proved it) at the Æquator equal to ,+, Part of the Gravity there. 
Certainly the Alteration of Fagure would not have ſtopped, before the 


_ Earth came to be a Sphere; nay, and it muſt have riſen at the A iu 


tor; and how much, I have already ſhewn in my former Papers. 
Again, if we ſuppole the Earth of a heterogeneous Fluid, . before 
the diurnal Revolution, the heavieſt Parts would go towards the Cen 


ter, and the lighter towards the Surface; and that Way the Terraque- 
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| Fig. I 92. 


Miles higher at the /Equator than at the Poles; and therefore that ir 


ee 
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ous Globe would alſo become a Sphere. Then if, when the Central 
Parts are fixed, and the ſuperficial Strata are ſtill fluid, the Earth re— 
ceives a diurnal Motion; it will riſe at the Equatorial Parts, and that 
to a greater Height than what I have ſhewn in my former Papers, where 
I ſuppoſed the Earth of uniform Matter. And that ſomething like 
this muſt be the Caſe, appears from what Sir aac Newtor has ſaid up. 
on this Subject. For after having ſhewn, from ſuppofing the Farth 
of uniform Matter, that the Centrifugal Force of all its Parts would 
bring it to be 17 2 Engliſh Miles higher at the Aquator than at the 
Poles, and after having given a Table of the proportionable Decreaſe 
of the Length of the Degrees of a Meridian of the Earth, going from tlie 
Poles ro the Æquator, in ſuch a Figure of the Earth, with the Lengths 
that Pendulums muſt have to ſwing Seconds in ſeveral Latitudes; from 
a Compariſon of the Lengths of Pendulums (obſerved by different 
Perſons to be ſhorter towards the A:quator, than in greater Latitude; 
(when they ſwing Seconds) he ſhews that the Earth muſt be 31 
muſt be denſer towards the Central than the Superficial Parts to produce 
a flatted Spheroid, where the /Equatorial Diameter muſt exceed the 
Axis ſo much more; that is, be longer ſomething more than +. 
Part. . 

I am very well aware, that it may be objected by ſuch as have read 
M. Mairan's Diſſertation, and have not read Sir 1/aac Newtor's Prin- 
cipia, or have not read that Book with due Attention — © That I have 
not argued fairly in drawing Conſequences from a greater Gravity 

at the Equator than at the Poles, in an oblong Spheroid; becauſe 
M. Mairan has ſhewn, that, in ſuch a Figure of the Earth, the 
Gravity is greater at the Poles than at the Equator ; and that I 
ſhould have drawn my Conſequences from theſe Principles.” To 
which I anfwer, that his Demonſtrations about Gravity are built upon 
wrong Suppoſitions, as I ſhall ſhew by and by. Nevertherics, 
ſuppoling that Gravity was greater towards the Poles than towards the 
AÆquator, in the Proportion that he aſſigns, namely of the Ray of 
Curvature drawn into the Perpendicular to the Curve, terminated at 
the Axis; let us conſider what will follow from his Principles. 

Let us then ſuppoſe the Earth at firſt in a fluid State; A A the Axis, 
A the Equatorial Diameter, ab a Ray of Curvature, d another, 
ac and dC two Lines of Tendency or Perpendiculars to the Curve, 


Ce 
cc 


cc 


intercepted by the Axis at c and C and 4 C, AC, two Tubes or Ca. 
nals of the Fluid, gravitating towards, and communicating at C. ] 
fay that, according to M. Mairan's Principles of Gravity, the Earth 


cannot preſerve its oblong ſpheroidical Figure. For ſince the Gravity 
at a: Is to the Gravity at d:: As dN C: toabxac, it will follow 
(from the Nature of the Ellipſe) that the Gravity at A: will be to the 
Gravity at d:: As AC“: to dC+*: and therefore the Forces, with 


which the Columns of Fluid AC and d C tend towards C, will be as 


| their 
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their Maſſes drawn into the Forces driving towards C, that is, as AC x 
AC! to 4 CXC. Now by the Principles of Hydroſtaticks, it is 
evident that the Fluid, in the Canal AC, will cauſe the Fluid in the 
Canal 4C to run out at d as long as AC x AC is greater than Cx 
JC: And if the Canal Cd be continued quite to &, the Surface of the 
Fluid in AC will fink to @, whilit the Surface of the Fluid in 4 C rites 
up to o, in which Caſeas a C= Co, the Point A will come to a, and 
the Point d to , and the Curve A d being changed into a, the ob- 
long Spheroid will be changed into a Sphere, the only Figure conſiſt- 
ent with the Zquilibrium of the fluid Parts, according to Monſ. Mai- 
ran's own Principles; becauſe then you will have AC+ — = 4C+, and 


AC x AC =d CxdC+, If we make uſe of Sir [/aac Newton's Prin- 


ciples in this Reaſoning, we ſhall alſo ſhew, that an oblong, ſpherot- 
dical, fluid Earth will be changed into a Sphere; ; bur not to faſt as it 
does by Monſ. Mairan's Laws; for, according to ow Iſaac — 


the Gravity at A: Is to the Gravity at d:: As * Cd: * AX. 


9. R. D. 


N. B. Here we have ſuppoſed no diurnal Revoliition, for as ſoon as that 
begins, the Centrifugal Force will raiſe the Aquatorial Parts, andchange 
the Sphere into a flatted Spheroid, as has been 2 Gbecci, and is alloco. 

ed by M. Mairan. 


Now if we ſuppoſe the fine Figure - the Earth, but the Land (at 


its firſt Creation) as firm as it is now; it will in that Caſe follow trom 
M. Mairan's Principles, that the Sea muſt riſe and overtiow all the A- 
quatorial Regions, tho* the Earth had no diurnal Revolution; and 


much more ſo. when the Centrifugal Force, ariſing from the diurnal 


Motion, helps to carry the Water the ſame Way. 
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Let PA P Z repreſent the Plane of a Meri, lan, P P the Axis of Demon Hr gti. 


the Earth (ſuppoſed an oblong Spheroma) @ A the Diameter of the 


Aquator, dea & Part of the Surtace of the Earth, @ A and e B two Fig 193. 


Perpendiculars to the Surface of the Farth (which are here two Rays of 
Curvature) fc the Surface of the Sea, an: if deg, ba@c two Cy lin- 
ders of Sca- Water of equa] Baſes and equal Heights, 

Siace Gravity acts on the two equa] Columns of Water Þ ac @ "+4 ee 
in the reciprocal Ratio of the Ray of Curvature (at the reſpective 
Places of the Columns) drawn into that Part of :t t which Monſ. Mai- 
an Calls the Line of Tendency L is, in the Ratio of eBxeZ to 
2 AxeC) the Weight of fe: will be to the Weight of be:: As 
@eAxeC: toe Bx Z. Therefore if there be a Comm anication be- 


tween the fluid Columns Fe and 5 4, there cannot be an 7 auilibri- | 


12, till the Quantity of Matter ig fe, becomes to the Quantity of 
— in Ye, reciprocally as the Gravity at the Place @ is to the Gra- 
ity ate; and in that Caſe the — e will be reduced to e, 1 


N ::6eBxeG; NN C. Nd cone equently the Surface of 
the 
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the Sea will go thro? the Points i xh , where hc under the Aquator is 
higher than 2 & towards the Poles. Q, E. D. | 


N. B. That the Centrifugal Force will ftill add to the Height of the Ses 
at bc, 1s plain from bat we have ſaid before. And if we apply the 
Principles to determine the different Lengths of Pendulums, ſwinging Ss. 
conds at Paris and at the Asquator ; from the Gravity at Paris, compar”; 
to the Gravity at the Aquator (in this Suppoſition of the Action of Gra- 
vity ana Figure of the Earth) a Pendulum muſt be ſho: ter at the Aqua. 
tor by more than 10 Lines, without conſidering the Cen! rifugal Force; and 


if the Centrifugal Force be taken into Conſideration, the Pendulum; muſt 
be ſhorlened near a whole Inch. But this being about ff ve Times more than 


agrees with Obſervation z what proves too much, proves nothing at all. 


Having thus ſhewn, that Monſ. Mairan's Account of the Action ot 
Gravity, on ſeveral Places upon the Earth's Surface, can be of no 
Service for reconciling the Experiments made on Pendulums, with the 


Figure of the Earth deduced from M. Caſſini's Meaſures : I proceed 


to ſhew that his Demonſtrations are founded upon wrong Principles, 
And firſt, in relation to Gravity. 5 „ 

This Gentleman has followed Sir Jſaac Newton, in ſaying, that Gra- 
vity increaſes in a duplicate reciprocal Proportion of the diminiſhed 
Diſtance from the Center of the Force, and fo vice versd; but he has 


followed Sir aac Newton no farther than ſerved his preſent Purpoſe; 


otherwiſe he would have known. That in reſpect to a Central Body 
(as a Planet) towards which others are (attraFed or) impelled by Gra- 


vity, this Law obtains only, as Bodies attracted, are removed from 


the Surface of the Planet, to greater Diſtances from the Center com- 
pared with that Diſtance ; or as from greater Diſtances they approach 


nearer to the Planet.—That the greateſt Action of Gravity 1s at the 


Surface of the Planet. That afterwards in advancing towards the Cen- 
ter, the Force of Gravity, on the Body attracted, continually grows 
leſs, decreaſing directly as the Diſtance; and that this holds true in a 
Spheroid as well as a Sphere. That on different Parts of the Surface of 
the Earth (in the Condition it is now) the Gravity on Bodies is recipro- 
cally as their Diſtance from the Center of the Earth.— That though 
at a conſiderable Diſtance we look upon the Earth, or any Planet, or 
even the Sun, as a Point (in the Center of the Forces tending towards 
it) endued with an abſolute Force, proportional to its Quantity oi 


Matter; yet when we come ſo near the Body as to conſider the Space 


it takes up, we are to take notice, that the whole Attraction or Gravity | 


of the Body, is made up of the Sum of the Attraction of all its Parts 


properly combined; and therefore, that when a Corpulcle, or Body 
attracted, comes to be within the Planet, or Body attracting, the 
Matter above it draws it back in ſuch a Manner, that it leaves it only 
a Force to go on towards the Center, which is directly as the Diſtance, 


ve I 


15 
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Figure of the Earth. 
as we have already ſaid; juſt as if a Body concentric to the Planet 
(whether f. pherical or ſpheroidical) had its Surface juſt where the Cor- 
puſcle is, and all the exterior Cruſt or Shell was annihilated, 

I do not doubt but M. Mairan will be of this Opinion, when he has 
carefully and impartially examined the 12th and 13th Sections of the 
Firſt Book of Sir IJſaac Newton's Principia, and the 18th, 19th, and 


20th Prop. of the Third Book. And if he will be at the Pains to com- 


vare the 38th and 39th Propoſitions of the Third Book with the 66th of 
the Firſt, he will find that the Preceſſion of the Aquinoxes is OWING, 
to the broad ſpheroidical Figure of the Earth; and that if it had M. 
Caſſini's Figure, the quinoctia! Points would move in Conſe equentia 
faſter than they do now in Antecedeniia. 

Further M. Mairan demonſtrates, that in an oblong g Spheroid, the 
Diminution of Gravity, by the Centriiugal Force, enereaſes faſter in 
going from the Poles to the Equator, than it would do in a Sphere, 
and faſter in a Sphere than it would do in a broad Spheroid; and there- 
tore would ſhew, That notwithſtanding the Surface of the Earth is 
de nearer to the Center in M. Caſſini's Figure than in Sir IJſaac Newton's 


yet the Centrifugal Force will diminiſh the Gravity ſo faſt in going 


from Paris to the Aquator, that the ſhortening of Pendulums, to 
make them ſwing Seconds at the Æquator, may very well be account- 
ed for that Way ''. 

Now let us examine into this Matter, to ſee whether the Cauſe i is ade- 
quate to the Effect. 7 

If the Diſtance from the Surface of the Earth at the Pole to the Cen- 
ter be 96, and the Diſtance of the Surface at the Equator be 95, the 


Diſtance of the Surface at Paris, in the Latitude of 48“ 50', will be 


95, 562, Sc. by the Property of the Ellipſe. Now ſince the Force 
of Gravity, in different Places on the Earth's Surface, is reciprocally 
as the Diſtance from the Center, and the Lengths of Pendulums, that 
perform their Vibrations in the ſame Time, are directly as the feng 
of Gravity; therefore the Length of Pendulums at Paris, will be 

their Length at the Mquator, as 95 to 93,562, Sc. that is, as 
440,555, Oe. to 443, 165, Sc. and conſequently they muſt be length- 


ened 2,61, Sc. Lines. But as from M. Mairan's Principles, the Di- 


minution of Gravity by the Centrifugal Force, is greater at the A- 
quator than at Paris, hardly 44 Part of the whole Gravit y at the 
AMquator, the Pendulums mult be ſhortened in that Proportion; ſo 


that then the Length of a Second- Pendulum, will be 440,555 t- 


2,01— 1 Lines. But as that Quantity is greater than 440,555, Oc. 
therefore the Pendulums upon the W bole muſt be Ienothencd: Nay, 
though we ſhould allow a ſhortening of two Lines; ſince by Obſer- 
vation Pendulums are found to be about two Lines ſhorter at the E- 
quator, the oblong ſpheroidical Figure of the Earth cannot be conlilt- 
ent with the Experiments on Pendulums. 

beg Leave to ſet down Monſ. Mairan's aforeſaid . mon. Lration 


nere; that we may ſee whether he has allumed true Principles. 


N 
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Propofition V. 


Fig. 194. 
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XI. The Centriſugal Force at any Degree of Latitude, taken 11 


the oblong Spheroid, between the Aiquator and the Pole, is leſs in Com: 
pariſon to the Centrifugal Force at the Agquator, than it would be at f, 


ſame Degree of Latitude taken upon a Sphere ; or, which is the fame 


thing, the Centrifugal Force encreaſes more, going from the Poles tocard, 
the Equator, upon an oblong Spheroid, than upon a perfect Sphere , ar 
conſequently Gravity diminiſhes more, and a Pendulum muſt be more fort. 
ened under the Aquator, in the Hypotheſis of the _ Spheroid, than ir 


that of a perfect Sphere. 


Having deſcribed an oval Curve of any Kind, as for Example, 
the Ellipfe ADB E abovementioned, and inſcribed the Circle DHE, 
whoſe Radius is DC= half the ſhorter Axis DE ; upon AD take a. 
ny. Point as R, between the Æquator and the Pole, and from that 
Point to the Evoluta OTX draw'the Ray of Curvature RT, which 
gives the Line of Tendency RP (Art. Iv. ) Draw likewiſe trom the 
common Center C, to the Circumference of the Circle DH, a Radius 
CV, parallel to PR, and meeting the Circle at V; then from the 
Points R, V, draw the Lines RN, VZ, perpendicular to the Axis AB, 
© It muſt be obſerved, Fir}t, Thar as the Ellipſe AD repretents a 
Meridian of the oblong Spheroid, the Circle DH repreſents a Me. 
ran of a Sphere in the ſame Plane. 


Secondly, That the Point V, on the Circular "+ "EY HAY anſwers to 


he 1. Dares of Latitude as the Point R, upon the elliptical Me- 


ridian; becauſe the Lines PR, CV, being paralle] to each other, 
and perpendicular, the one to the Ellipſe and the other to the Circle 


(by Conſtruction) the touching Planes, or Horizons of the Points 
R, V, will allo be parallel. 


„ birdly, Whence 1t follows that the Rn of che Centriſi. 


gal Force (acting againſt Gravity) on account of its Obliquity to 


che Horizon (Art. X. ) of the * Degree of Latitude on the E. 


liptical and on the Circular Meridian, is the ſame in both Calis. 
and in the ſame Ratio as the abſolute Centrifugal Forces repreſented 


by the Perpendiculars RN, VZ, (Art. IX.) Therefore to know whe- 


ther tne Centrifugal Force (whether abſolure or relative) ot the Point 

I, upon the oblong Spheroid ADBE, be leſs or greater in reipect to 
the Centrifugal Force under the common Equator DE, than tie 
Centrifugal Force (whether abſolute or relative) of the correſpondent 
Point V 1 upon the Sphere; nothing more is required than to ſee which 
is the longeſt of the two Perpendiculars, namely, RN in the olong 
Spheroid, or VZ in the Sphere; ſince theſe two Lines exprels the 
Radii of the Circles of Revolution, and conſequently the ao!o1u: 
Quantity of the Centrifugal Forces. 


* . 4ibly and laſtly, That the Ratio of the Centritugal Feste of two 


correſpondent Points upon the oblong Spheroid A DBE, and the in. 


6+ crib'. 


Ste N Marne Diſirtation, Article XI. &c. 


RN * * A R_ 1 


AGE m M Ro  OEES 


. 


VVV 


EF; FT gp: 
3 5 27572 1 


is the funde, ſuppoſing the 8 of - any other - Bianeſ ; int Os 


it has been deter mine] here of the Diameter DR, only "0 render 
the Demonſtration eaſter, by giving the ſame Conſequent to tne An- 


tecedents RN and VZ. For it about the Center C and with the 
Radius Cd, the Circle dhe be deſcribed equal for Example) to a 
Merian of a Sphere of the ſame Solidity as che oblong Spheroid 
ADBE. ; and the Radius CV be produced till it meet the Circle 45 
at the Point 2, and # 2 be let fall perpendicular to the cornmon Axis 
of Revolution, and parallel to VZ: It is plain, that we thall always 


V Z uz - WE 
have VZ: DC:: uz: d C, or — =—, and conſequently —- will 
DC aC > 
V2 1 2 
have the fame Ratio to — as to —- 
DC dC. 


c Therefore, in order to demonſtrate that the Centrituga] Force of 


a Point, taken in any Latitude upon the oblong Spheroid, is Jeſs 


when compared to the Centrifugal Force of the like Point, taken 


upon a Sphere in reſpect to the Centrifugal Force at the Fquator : 


chere! is nothing 1 more required than to ſhew that RN V, becauſe. 


ESC - 


— —--, 


by that Means we ſhall have 
DC: DC 


This being obſerved ; from the Point R, draw the Line RI, paral- 
lel to the Axis AB, and meeting the Circle DH at K, and che Dia- 
meter DE of the Fquator at the Point I. From the Point K hav- 
ing let fall the Perpendicular KL = RN, upon the Axis AB, and 

drawn KC to the Center C; the Queſtion will be brought to this, 


viz. To know whether the Point V coincides with the Point K ; or 
whether it is above it towards D, or below towards H. 


But CK = CV = CD> PR (Art VIII.) therefore CK and PR 


being both between the Parallels AC, RI, the greateſt CK is more 
inclined to them than the leaſt PR, and the Angle KCA is leſs than 


the Angle RPA=VCA. And 33 theſe two Angles have each of 


them one of their Sides coinciding with the Line AC, namely, the 
Side AP of the Angle RPA, and the Side AC of the Angle KCA, 
it follows that the Side VC of the Angle VCA RPA > KCA, 
will go above CK between CK and en,” and meet the Line R[ at 
the Point G, between K and I, and the Circle DH at the Point V, 
which conſequently will be above RI, between K and D. There- 
fore CY=CG+GV is= PR +GV, and conſequently VZ, which 
meets RI at the Point F, is =ZF+F V= =RN=F V; and therefore 
RNVZ—FV. Therefore RN VZ. 
And becauſe the ſame Thing may be demonſtrated in reſpect ot 
any other Point, taken between the /Equator and the Pole; and that 
Eee 6 Ke 
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Gravity, and conſequently the Length of a Pendulum diminiſh 
as the Centrifugal Force encreaſes. Therefore, Sc. Q. E. D. 
XII. From what has been demonſtrated, and from Prop. 3. 4 
VIII. it follows, that the Perpendicular which is drawn from an 
Point of an oval Meridian to the Axis, will be ſo much ſhorter, in 
Compariſon to the Perpendicular drawn from the correſpondent Point 
of an inſcribed circular Meridian, as the Latitude is greater; and 
conſequently (by Art. XI. Num. 3.) the Centrifugal Force will be 
fo much the leſs, and Gravity ſo much the greater, upon the oblenz 


es, 


K & % EST GEES 


der the Equator. | 
© For as the Line RP does always decreaſe, as the Point R is taken 


nually encreaſe, in reſpect to the Angles VCA, KCA, as it is their 
Difference, and conſequently that the Perpendicular VZ will be fh 
much greater than the Perpendicular KE=RN. £2 

I paſs over the Demonſtration of the latter Part of his Propoſition 


abovementioned, which he deduces juſtly from his Conſtruction, if 


what he ſays (Num. 2.) be right; becauſe in ſuch a Caſe it cannot be 


called in Queſtion ; and proceed to an Obſervation that he inakes af. 
_ terwards, viz. We muſt take care to obſerve in the foregoing Propoſition; 
and Corollaries, that the Compariſon is always made between two ſi mila 
Points of Latitude, taken upon the two Spheroids, or upon one of the 


Spheroids and the Sphere, between the Æquator and the Poles, in reſp 
to the Centrifugal Force upon the Adquator of any one of theſe Sphervid:, 
or of the Sphere. For if we only compared abſolutely the Centrifugo! 


Force of a Point of the Aquator of the one, to the Centrifugal Force i 


a correſpondent Point of the Aiquator of the other, it is plain that it 
would be greater upon a flatted Spheroid, than upon a Sphere, or thai 


upon an oblong Spheroid of the ſame Solidity, in the Ratio of the great 


Axis of the generating Ellipſe of the flatted Spheroid, to the Diameter of 


Ihe Sphere, or to the ſhorter Axis of the generating Ellipſe of the 0blong 


Spheroid. And in all Likelihood, this muſt be the Reaſon that has nate 
others, who have treated of this Subject, to imagine the very contrary a 
what have demonſtrated. 


As M. Mairan conſiders the Earth at Reſt, in the Conſtruction for 


nis Demonſtration above quoted, and afterwards obſerves what FH 


che Centrifugal Force will have upon Bodies on its Surface, to dimin!:: 


the Gravity, with which they endeavour to deſcend in their Line ct 


Yendency RP : He ſhould not only have taken Notice (as he has cone; 
that the whole Centrifugal Force NR is not to be ſubſtracted from the 
Gravity at R, as the whole Centrifugal Force CD is to be ſubſtracted 
trom the Whole Gravity at D, becauſe of the Obliquity of RN to PR . 
but he ſhould have obſerved alſo, that the Obliquity of the Plane oi the 
Parallel NR, in which the Centrifugal Force acts, muſt alter the Line 0! 
4endency RP, and change the Direction RP into RW, tb 

ELY/ET 


Spheroid, in reſpect to the Centrifugal Force, and the Gravity un. 


nearer to the Pole A, it is evident, that the Angle VCK will conti. 
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between the Point P and the Center C; for if there be a heavy Body 
as a Plummer, hanging by a Thread in the Line SR, or SP, the Line 
of Tendency which has been ſuppoſed perpendicular to the Curve ARD, 
without taking in the Effect of the Centrifugal Force; as loon as the 
Spheroid revolves about its Axis, the Body which would fall in the 
Line SR, acted upon only by one Force, namely, that of Gravity, 
will now be acted upon by another Force, at the ſame Time puthing it 
in the Line Ss (which is the ſame as Ry) and conſequently will move 


nin the Line Sr, diagonal of the Parallelogram 5SR 7; or, which is 
all one, a Body placed at R will have its Line of Tendency in RW, 
as I have already ſhewn in my firſt Diſſertation on this Subject; only 


did not ſuppoſe the Earth a Spheroid before the diurnal Motion, and 
therefore made uſe of the Line ZV inſtead of the Line NR; fo that 
it may be objected that the Angler S R will not be ſo great in a Sphe- 
roid as in a Sphere, becauſe the Centrifugal Force which acts with the 
ſame Obliquity (ſince NRP=ZVC) is as much leſs in the Spheroid as 
NR is leſs than ZV : But I was aware of that, and therefor: made the 
Angle RSr only of 5 Minutes, when it really appears to be of al- 


molt fix Minutes, when the Earth is ſuppoſed ſpherical; and there 


fore, without coming to give the exact Quantity of the ſaid Angle, 


one may eaſily perceive, that Monſ. Caſſini's Difference of the Axis 
and the Æquatorial Diameter will produce a Figure, in which the An- 


ole RSr, will not be leſs than of 5 Minutes. 5 
Such an Obliquity, cauſed in the Direction of Gravity, will render 


the oblong ſpheroidical Figure of the Earth impoſſible, becauſe then 


Fluids would not have the Lines of their Gravity perpendicular to the 


Horizons of the Places where they are (ſuppoſing the Horizons of 
Places to be Planes touching the Curve of the Earth in thoſe Places) 


and Plumb Lines would be ſo far out of the Perpendicular to Lines of 
Level, as to make an Angle eaſy to be obſerved, as I have ſhewn in 
my former Papers. 


But if the ſame Cauſe be ſuppoſed to act upon the Sea to make it le- 


vel, as makes heavy Bodies to fall (which certainly muſt) then indeed 
Lines of Level will be perpendicular to Plumb Lines, and the Level 


of the Sea, taken always for the Horizon of a Place, will not be a Plane 
touching the Earth, but cutting it towards the Poles, and conſequently. 


the Water will be carried towards the /Equator, as was before ſhewn. 
Beſides, the Difference of the Action of the Centrifugal Force 
would not be fo great between correſpondent Points of the fame Iati- 


tude in the Spheroid and in the Sphere; for when the Line of Ten- 


dency RP is by the Centritugal Force changed into RW, the Point R 
upon the Spheroid does no longer correſpond 1n Latitude with the Point 
upon the Sphere, but muſt be taken nearer to V, fo that the Line 
RW may become parallel to VC, and RW A=VCA. 

If it be alledged here, that M. Mairan ſuppoſes the Earth in Mo- 
ion, and takes in the Effect of the Centrifugal Force, when he makes 
Eee | the 
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the Line of Tendency to be RP; I anſwer, that if he had conſidereg 
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the Earth as revolving upon its Axis, he would not have made VC the 
Line of Tendency of a ſpherical Earth in Motion, ſince it is the Line 
of Tendency of ſuch an Earth at Reſt. 

In M. Mairan's Obſervation abovementioned, he ſays, © that ws 
are not to compare the Centrifugal Force at the Equator of an ob- 
long Spheroid, with the Centrifugal Force at the Aquator of 
Sphere, or at the Aquator of a flatted Spheroid of the ſame Solidi. 
« ty ; allowing that then it would be greater in the Sphere, and (ti! 
greater in the flatted Spheroid : but only the Centrifugal Forces in 
« ſeveral Latitudes upon the ſame Figure.” —But I beg Leave to differ 
from him for the following Reaſons. | 

1. Becauſe the Force of Gravity is not the ſame at the Æquator o 
the flatted Spheroid, as it is at the Æquator of the Sphere, or as it is at 
the Æquator of the oblong Spheroid. N 
2. Becauſe it is not the ſame in different Latitudes, in either of the 


Spheroids. (See Sir Iſaac Newton Lib. 3. Prop. 19 and 20.) And 


Monſ. Mairan's Way of arguing will only ſerve, in Caſe the Gravity 
ſhould be the ſame in all the Points of the Surface of the Earth in his 
Figure, and alſo in the two other Figures. | 

For Example, let the uniform Gravity be called g ; and, 

1. Let the Centrifugal Force at the Equator of the flattedSpheroid be 
called c; and the Centrifugal Force in any Latitude, as for Example, 
the Latitude of Paris (as it is diminiſhed on Account of a ſhorter Co- 
ſine of Latitude, and likewiſe on Account of its Obliquity to the Line 
of Tendency) be called c+2— ; the Difference of the Diminution of 


Gravity at Parts, and at the Equator will beg—Þ2—{—c+2— 


=. SE 1 
2, Let the Centrifugal Force at the Æquator of the Sphere be call d 
c+1, and the Centrifugal Force at the Latitude of Paris be called 


c+1— A n; the Difference of the Diminution of Gravity at Paris, 


and at the Æquator in a ſpherical Earth, will be 
— — | 


8 15 iin. | — 
3. Let the Centritugal Force at the Zquator of the oblong Sphero!. 
be called c, and the Centrifugal Force at Paris be called ce 


the Difference of the Diminution of Gravity at Paris, and at the . 
quator, in n oblag ſpheroidica! Earth, will be 


Auen Amn. 1 
Now, if Gravity ſhould in every Caſe be equal to g, it is evident, 
that the ſhortening of Pendulums, at the ZEquator, would be 


greater in the oblong Spheroid, than in the Sphere, or in the 


flatted Spheroid 3 becauſe as the Lengths of Pendulums diminiſh with | 
the Gravity, thoſe Lengths will be at Paris and at the Aquator, when 


compared, as g—C 2“ to g—+2 in the flatted Spheroid 3 48 


— — — fn EE een 
Sim to g- iin the Sphere, and as g -n to 


7 nm 
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— — 
ran has demonſtrated this Ratio of g to gc, being 


greater than either of the others, the Pendulums muſt be ſhortened i in 


the oblong Spheroid. 


But as the Force of Gravity is leſs at the Aquator of the flatted 


Spheroid, than at the Equator of the Sphere, or of the oblong Sphe- 
roid of the ſame Solidity; let us expreſs its Quantity in the three Caſes 
by -s, g, and gs, and we ſhall then find the Lengths of the Pendu- 


lums, at the Equator of the three Solids, as * Ai, 

and gc; and conſequently the Lengths of Pendulums will be 
greateſt at the Æquator of the oblong Spheroid, becauſe RS mm is 
che greateſt Quantity. 

Laſtly, To compare the Lengths of pendulums at the Xquator of 
the oe Spheroid, thus found, with their Lengths at the Latitude of 
Paris upon the ſaid Spheroid—Let us expreſs the Excel of Gravity at 
the Aquator, whereby it is greater than at Paris (becauſe in this Fi- 
gure, Paris 1 is farther from the Center of the Earth, than the Æqua— 
tor, by 13 Part) by the Letter s, and the Exceſs of the Centrifugal 
Force at the Equator, above that Part of it which acts directly againſt 
Gravity at Paris, by Nm, the Gravity at Paris by g, and the 
Ceatritugal Force at the Equator by c; then g will {till repre- 
ſent the diminiſhed Gravity, and anſwer to the Length of Pendulums 


at the Equator, whilſt 3—FEmtn or g nA repreſents 


the diminiſhed Gravity, and conſequently the Length of Pendulums at 


Paris. If s be equal to In , Pendulums will be as long at the 
Xquator as at Paris; and if 5 be greater than HEN, Pendulums 
will be longer at the Aquator. But making all poſſible Allowance, 
in Favour of Monſ. Mairan's Hypotheſis, no Calculation will bring 
iu to be greater than, or ever equal to 5. Therefore Monf. 
Mairan's Demonſtrations, abovementioned, are of no Force to pr ove 
the Earth to be an oblong Spheroid. 

And now, TI think, I have anſwered all that relates to the Figure of the 
Earth in Monſ. Mairan's Diſſertation ;, in ſhewing, That his Conjectures 
can neither be ſupported by thoſe Phyſical Principles Which Sir Iaac New- 
ton has Mathematically deduced from ungue, Haed Obſervations and Ex- 
periments accurately made; nor even by it: e eZ rincijles which M. Mai- 
ran has aſſumed to ſerve his intended Hus hei —That his Demonjlrations, 
relating to the Difference of the Act:c1! of the Ce urifugat Force, are of 
no Service lo him, for reconciling the Exjerlments in- ds on Pendulums, 
with Monſ. Caſſini's Meafures ; — becauſe. when applied to Sir Iſaac 
Newton's Principles, they will nate Pendultns angel. at the AMgualor 


than at Paris, and when abflied to Vis il. Mairan's own Prin ciples, they. 
will make them a whole Luch ſhorter at the Aiquator than at Paris, con- 


ar) to all Obſervations, which, at a Ain make Pendulums but 
about two Lines or 153 of an {lucb longer a the Equator than at Pa- 


100 0 


ric. — 


ge in the oblong Spheroid ; and conſequently from what M. Mai- 
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Figure of the Earth. 


ris. That he has built his Demonſtrations upon a wrong Netion of Gra. 
vity—And that be bas not conſidered what is moſt material in the EfFe; of 
the Centrifugal Force, acting on Bodies deſcending by their Gravity, he. 


tween the Ai quator and the Poles, namely, the Alteration of their Lin: of 


Direction, which would make them fall out of the Perpendicular towari; 


Demon/?ratian. 


the Aquator. 


[ ſhall add one more Philoſophical Argument, given me by a Friend, 
to whom I communicated my Thoughts on this Subject; becauſe it i; 
wholly independent on thoſe Principles of Philoſophy, concerning 
which, ſome of the Gentlemen that believe the oblong ſpheroidicaj 
Figure of the Earth, and the Eugliſb Philoſophers, are not yet 4. 

reed ad its t, 

If the Earth was of an oblong ſpheroidical Figure, bigher at the Pole 
than the Equator ;, the Axis of its Revolution, would either go thro gn. 


Fad 


of its ſhort Diameters, or be continually changing unleſs the ſaid u 


did exactly coincide with the Axis of the Figure. 

Suppoſe ſuch an oblong Figure as A à fixed to the Axis P at the 
Center C, but capable or moving freely round it towards P or towards 
p, yet ſo as to be obliged to move with the Axis, when it is turned 


round. Suppoſe now the Poles P and p to be fixed, and the Body, 


thus conſtituted, to be turned ſwiftly round the Axis Pp; then if the 
Angle ACP be oblique, and the Figure AD a E be oblong, the Parts 
AC and Ca will acquire a Centrifugal Force, which will enlarge the 
AnglepCA, till it comes to be a right one. Beſides this, a Velocity 
will be generated in the Motion, while A is going towards the Per- 
pendicular a C, which will make it go further on towards P, as to B, 
with a Motion which will after that be retarded, till the Centritugal 
Force has Strength enough to ſend it back again the contrary Way ; 
and fo it will move continually with a reciprocal Motion, like the Ol- 

cillation of a Pendulum ; and if a little of this Motion be loſt at every 
Oſcillation, then the oblong Figure AD a E will at laſt move quietly 


about its leſſer Axis DE coinciding with P p. 


If Aa aid not at firſt exactly coincide with Pp, the Centrifugal Force 


@vill have the abovementioned Effect; and that this is not the Caſe in 


the Earth is more than probable, becauſe the unequal Diſtribution of Sc 
and Land, beſides the Phenomena of the Tides muſt make the Avis «9 
its Gravity, and conſequently the Axis of its Revolution, to differ fro 
the Axis of the oblong Spheroid, if the Earth had ſuch a Figure; wit: 
out conſidering that every Earthquake would alter fo nice an Aquilibrium, 
which once loſt, would never be recovered again. 

To leave nothing unexamined, relating to the Controverſy, I have 


again conſidered the Meaſures and Obſervations, mentioned in tht 
Account of the Meridian drawn thro' France, in the Memoirs 0! 


the Royal Academy, for the Year 17203. and I find them to want 4 


great deal of the Accuracy required in ſonice a Point, as determining 


tae different Lengths of Degrees upon the Surface of the Earth. 10 
| — , | | prove 


Figure of the Earth. 

prove my Aſſertion, I beg that the Reader will examine the followin 
Tables, whereby it appears, that if any thing certain can be deduc'd 
from the ſaid Obſervations and Meaſures (either taken as they are, or 
reduc'd to the Level of the Sea, by the Rules given by Monſ. Cafſin *) 
it will be in Favour of Sir Iſaac Newton's Figure of the Earth, rather 
than theirs. 3 | 

Ins the following Table, the firſt Column gives the Names of Pla- 
ces; the ſecond, the Diſtances from Paris, according to the Meaſures 


taken by the French Gentlemen; the third, the Latitudes, ſuch as the 


meaſured Diſtances will give them, ſuppoſing the Earth ſpherical; the 


fifth, the Differences between theſe and the Latitudes obſerved, ex- 


preſſed in Seconds of a Degree, where when the Latitude computed, 
exceeds the Latitude obſerved, the Letter N (North) ſhews that Dif- 
ference to be in Favour of M. Caſſini's Figure, and the contrary Dit- 


ference marked by the Letter S (South) is in Favour of Sir 1/aac_ 


Newton's Figure. 


Names of [Diſtances from|Latitudes Latitudes in a [Differences 
Places. [Paris meaſur'd.ſobſerved. [ſpherical Earthſin Seconds. 

| EG computed from 
ſthe meaſured 


[ Diſtances. 
mm I. OE ov 
= + 4 TOs. 4 ET 
Dunkirk. } 125552 ie 2" 25*Y51* 2 25" of 
Amiens. 60370 a2 45 10 ß 
Sourdohn. | 499705 (49 42 42 4) 42 52,1] 10,1N 


Paris. 50 O5 
Malvoiſine 18838 48 30 47 [48 30 32,1] 14958 
Vouſon. 67962 (4/7 39 17 47 38 53,6 23,48 
Bourges. 100192 47 4 31 7 04 58,7 27,7 N 
S. Sauvier. | 139934 29 23 24 349 %%% 10,08 


- Croc. 169540 45 51 43 45 52 4,6] 21,6 N 
Bort. | 196484 (45 23 27 [45 23 45,2 18,2 N 
Aurillac. | 223606 VVT 1,5 N 
Rodès. 256375 4 20 34 44 20 33,1 19,9 8 
"Alby. 4 -$$0612- - 143 (55. 32 143-55 19 13,08 


Carcaſſone | 321430 43 12 56 43 12 24,5 31,5 8 
Collioure.] 360604 [42 31 13 342 31 13,3] ©. 


In this Table it is to be obſerved that there is an equal Number of 
Differences marked N and S, and it the Differences on cach Side be 
added together, there will be 89% 4 on the North Side, and 114% 7 on 


® Membir: fir the Year 17 20. Vol. I. P. 1. Ch 14. 
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the South: This laſt agrees beſt with Sir 1/21 V-wton's Figure, which 
muſt be ſuppoſed for the Correction of ſo great Dig Erence. 
In the next Table, the firſt Column gives the Names of Places; the 
ſecond, the Latitudes obſerved ; the third, the Diſtances in the Meri. 
dian from Paris, reduced to the Level of the Sea ; the tourtn, che 
Differences of the ſecond Column expreſs'd in Seconds of a Degree: 
the fifth, the Differences of the Numbers in the third Column ; 150 
the ſixth, the Meaſure of a Degree by the fourth and fifth Column; 


| 3 compared. 
: J. : II. . Y- VI. 
Names of Places. * econd. 
1 a De 
| [zree. 8 
Dunkick : : FToiſes Toiſes. | Toiſes, 
DunkirK. 058 2 19 JIE 4 | 3 
Amiens. 49 63 of {4p 1103. 05010 [57040 
Clermont. 449 22 57 31028 14 29410 »6965 
The R. Obſervatory.|48 50 10 47 31028 50787 
Vouſon. . 147 39 17 | 67959 +253 67959 17505 
S. Sauvier, 46 23 24 139237 +553 | n 56912 
Soe. 45 51 43 [169535] 297 129902 50 
Bort. ir | | 145 23 46 96480]. 77 295 7834 
Aurillac. 44 55 13 223616 14 27130 57025 
"Ms Jie 20 53 e 2000 32858 7422 
Alby. 43 55 32 280612 Cate $94. 2 
Carcaſſone. 43 12 55 321430 557 10818 7405 
Collioure. „„ 360614 2502 39184 30350 


In this Table in the third Column, over-againſt St. Sauvier, the 
Number which was 139944 is corrected to make it 139937, to the 
Advantage of the oblong Figure. In the ſixth Column, the Numbers 
appear ſo irregular, as to be unfit to decide this Controverſy, Then 
if a Compariſon be made between Dunkirk, St. Sauvier (which is ve- 
ry near the Middle of France, and almoſt in the Meridian of Pari, 
and Collioure, the Meaſurement is abſolutely in Favour of Sir ace 
Newton's Theory; the mean Degree between Dunkirk and St. Sauvicr 
being larger by about 64 Toiſes, than between St. Sauvier and Colli 
oure; and to reduce them even to an Equality, there muſt be a greater 
Alteration made in the Situation of thoſe three Places, than it is rea- 


ſonable to ſuppoſe their Obſervations to be capable of admitting. 
Here follows the Compariſon, pa 


Dun bir 


2 
N 
4 4 
5 * 
0c 


E Dunkirk and Collioure 0 57061 

EF Dunkirk and Paris | 56960 
Paris and Collioure > A mean Degree is > 57097 
Dunkirk and &. Sauvier | 57090,4 
8 Sauvier and Collioure | 1 57026, 5 


According to M. Picard, 57060 

To conclude, I will propoſe a Method of obſerving the Figure 
of the Shadow of the Earth in Lunar Eclipſes, whereby the Differ- 
ences between the Diameters in the oblong ſpheroidical Figure, if there 
be ſuch an one as M. Caſſini affirms (viz. of 96 to 95) may be diſ- 
covered. 

Let PEP repreſent the Earth, ſeen from the Sun at the Tim of Fig. 196. 
the Summer Solſtice; it is evident, that the ſame Figure will expreſs 
the Section of the Earth's Shadow at the Moon's Diſtance, as ſeen from 
the Earth. If EE repreſents the Ecliptick, A will be the ſhort- 
eſt Diameter of the Section; ;p and if LL be taken for the Moon's 
W ay, in a total and central Eclipſe of the Moon, by obſerving the 
Time which is ſpent in the Paſſage of the Center of the Moon, thro? 
the Shadow, and reducing that Time to Seconds of a Degree of a great 
Circle of the Heavens, we ſhall have the leaſt Diameter of the Sha- 
dow. 5 

Aga, et che ſame Letters repreſent the ſame Things, only here pig. 
the Section of the Shadow is ſuch, as the Earth will caſt at the Fqui- 
nox, and the Eclipſe of the Moon is here ſuppoſed partial, its Center 
juſt touching the Shadow. When the Moon's Center is got to c, it 
the Latitude of its Center or irs Diſtance from the Ecliptick be obſerv- 
cd, we ſhall have the Length c C nearly equal to the longeſt Semi- dia- 

meter of the Shadow. 

Now, comparing c C in this Figure to LC in the former (the Dif- 
terence between c C and CP (Fig. 197.) and between CL and CAE 
(Fig. 196.) not being worth Notice) they ought to be to one ano- 
ther, as 96 to 95, which in ſuch a Shadow will give a Difference of 
about 25“/ at a Medium, ſenſible enough to be obſerved, notwith- 
ſtanding the Penumbra. If therefore thoſe Aſtronomers who have In- 
ſtruments nice enough, and ſufficient Skill in the Management of 
them, to take Angles to 3 or 4 Seconds of a Degree, will obſerve what 
| have been mentioning in total and partial Eclipſes of the Moon ; by 
i1ch Obſervations they will eaſily convince us, that the Figure of the 
Earth is ſuch as Monſ. Caſſini luppoles 1 it, or convince him that he has 
been miſtaken. 

The Semi-diameter of the Earth's Shadow, when the Earth is in Peri- 
eto, and the Moon in Apogzo is 380, or 2280", without confidering 
he Encreajſe of the 8 bd, on account of the Atmoſphere of the Earth, 
which would make'it 39 'or 2240” (allowing one Second for a Mil ;) and 
tbe Semi-diameter of the Shadow, when the Earth is in Aphelio, and 
Ve Moon in Perige® 15 46', 20, or 2780", which encreajed qu account 
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400 Longitude of Places determined by Falling Star, 


of the Atmoſphere of the Earth, will bring it to 477, 20 or 28 401 
Now if the Proportion of 95 to 96 be taken in both Caſes you Will þge., 
. 2 1. ll 1 
theſe Analegie $3336: : 23401: 2809, l $9 that 36,6250 
224% 6 will be the Difference of the Semi-diameters, when the Hegi, 
of the Shadow is the leaſt, and 28699, 8-28 40 829/ 8 will be the D. 
ference of Semi- diameters, when the Section of the Shadow is the great. 
eſt; the Sum of thoſe Differences 24, 6298 halved, will give the 
Difference, when the Section of the Shadow is at a Medium =2 a4 from 
which if we lake 24,4 becauſe in Fig. 197. Cc is a litle leſs than C 2 
and in Fig. 196. LC is ſomething greater than FC, we ſball have Ct iy 
Fig. 197. to compare with IC in Fig. 196. which will exceed it by 25, 
F Monſ. Caſſini's Figure of the Earth be the true one. 3 


An Experi- 4. Upon an Axis of Iron, that could be made to turn ſwiftly (he 


ment to % means of a Wheel, whoſe String went round a Pulley fixed to ti 
trate what has 


bers. fold tn ſaid Axis) I ſlipped on two Iron Hoops, whole Planes interſected at 
vie foregoing Tight Angles, repreſenting two Colures, which, being of a ſpring 
Papers, by the Temper, ſprung in ſuch Manner as to be „ Part longer in that D 
Jame n. 389. meter that coincided with the Axis, than in their Æquatorial Diame- 
* ter; this Proportion being the ſame that M. Caſſini ſuppoſes to be be. 
tween the Axis and Equatorial Diameter of the Earth. Two circu- 
lar Plates, to which the ſaid Hoops were riveted, had ſquare Holes. 
thro' which the Axis paſs'd, ſo that the two Poles of the oblong Sphe- 
roid, which the Hoops deſcribe in their Revolution, might approach 
together in ſuch Manner, as to let them put on the Form of a true 
Sphere, when, by the Whirling, the Aquatorial Diameter ot the 
Machine ſwelled and over-powered the Elaſticity of the Hoops. 4 
greater Degree of Swiftneſs turned the Sphere into an oblate Spheroi 
of Sir Jſaac Newton's Figure, A Velocity ſtill greater makes the Di- 
proportion of the Diameters, ſuch as thoſe of Jupiter; and ſtill tis 
Aquatorial Diameter encreaſes with the Centrifugal Force. 
Another Hoop with a Catch, repreſenting the ZEquator, ſhews in 
the Experiment) the Increaſe of the Æquatorial Circumference, and 
an Index applied to the Frame, ſhews the Increaſe of the Diameter. 


A M:tbed for II. Upon peruſing the Account which Dr. Halley has given in the 
determining Tranſa#ions, N“ 360, of that extraordinary Meteor which app-ar'- 
ee, Fa all over England, March 19, 1713. I obſerve one very great Ute 
5 f Places, he ſuggeſts might be made of thoſe momentaneous Phenomena, de- 

from the Ae. termining the Geographical Longitude of Places, if we could bu 
peatance g , have the leaſt Notice of their appearing, Se. 


Falling Stars, I cannot but think, that ſome other Meteors which are very frequent, 


| 2 tho? little taken Notice of, might ſerve very well for the ſame Purpoie, 
n. 400. 1 mean thoſe which are vulgarly called Stars ſhooting, or falling, being 


p. 351. a Sort of natural Sky-rockets diſcharged at a very great Height, 25 WM 
-” | Cannot 


Au XXVII. Cos. VI. Part I. oa, 400 


Longitude at Sea. 401 
cannot but imagine from this Circumſtance, that they never appear, 
any of them, according to the beſt of my Obſervation, where the 
Sky is cloudy 3 and therefore, in all Probability, their Exploſion is in 
the Regions far above the Clouds, and they themſelves of the ſame 
Nature with (tho perhaps leſs, and much lower than) that great Me- 
teor above-mentioned, whoſe Height Dr. Halley computes to have been 
above 60 Geographical Miles, viz. much above the reputed Limits 
of our Atmoſphere. But ſuppoſing theſe I mention to be diſcharged 
only at 20 or 30 Miles high, they may be ſeen by different Obſer- 
vers at the fame Moment of abſolute Time, in very diſtant Places 
from one another, which is the Thing required. For, if in any two 
Places, as the Doctor takes Notice, any two Obſervers, by Help of 
Pendulum Clocks duly corrected by celeſtial Obſervations, do exactly 
note at what Hour, Minute, and Second, ſuch a Meteor is diſcharg- 
ed, the Difference of thoſe Times will be the Difference of Longitude 

of the two Places; nor does it require ſo much as the Uſe of a Tele- 
ſcope, as in the Methods hitherto put in Practice for that Purpoſe. 
Now theſe natural Rockets J have found to be very frequent in every 
Star-light Night; but eſpecially after a ſtormy Day, or in a ſtormy 
Night, If, therefore, Perſons who are prepared, as above, to be ex- 
act in their Time, and alſo have a moderate Knowledge of the ſeveral 
Conſtellations, ſo as to deſcribe the Track of any of thoſe Meteors a- 

mongſt the Stars, would but beſtow any determinate Hour to be agreed 
amongſt them, as for Inſtance, from 8 to 9g each ſuch Night, to 
watch and obſerve their Exploſions, noting dowa immediately the 
Time and Track of them, it would be eaſy to determine, upon com- 

paring their Obſervations, which of theſe Exploſions each of them 
(ce at the ſame Time; and thereby the Difference in Longitude of thoſe 
Places would be exactly had, as above. It would however be worth 
the while, this Way to try whether ſuch common Meteors are diſcharg- 
ed, at any conſiderable Height above the Clouds, and how tar, and 
whether they differ much from one another in their Heights. 


III. It is now above twenty Years ſince I added an Appendix to the A Propoſal of a 
fecond Edition of Mr. Street's Caroline Tables, containing a Set of Ob- Method for 
ſervations I had made in the Years 1683 and 1684, for aſcertaining the | 64s Ar 7 
M oon's Motion; and giving a Specimen of what I thought, at that Sea within 4 
Time, might be the only practicable Method of attaining the Longi- Degree, or 
tude at Sea, What I printed ſo long ago, is as follows: 22 
The Advantages of the Art of finding the Longitude at Sea, are 17 N 
too evident to need any Arguments to prove them. And having by v. p. R. 8. 
my own Experience found the Impracticability of all other Methods n. 421. p. 185. 
* propoſed for that Purpoſe, but that derived from a perfect Know- 

* ledge of the Moon's Motion; I was ambitious, if poſſible, to over- 
come the Difficulties that attend the Diſcovery thereof. 
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Longitude at Sea. 


And firſt, I had found it only needed a little Practice to be a blew 
manage a five or: ſix Foot Teleſcope, capable of ſhewing the Appl; 
es or Occultations of the Fixed Stars by the Moon, on Ship-boare, 
in moderate Weather; eſpecially in the firſt and laſt Quarter, of th. 
Moon's Age, when her weaker Light does not ſo much efface that of 
the Stars. Whereas the Eclipſes of the Satellites of Jupiter, hoy 
proper ſoever for Geographical Purpoſes, were abſolutely unfit at Ses. 
as requiring Teleſcopes of a greater Length than can well be direct. 
ed in the rolling Motion of a Ship in the Ocean. 4 

Nov the Motion of the Moon being ſo ſwift, as to afford us ſcarce 
ever leſs than two Minutes for each Degree of Longitude, and ſome- 
times two and a half; it is evident, that were we able perfectly to 
predict the true Time of the Appulſe or Occultation of a Fix'd Star, 
in any known Meridian, we might, by comparing therewith the 


Time obſerved on Board a Ship at Sea, conclude ſafely how much the 


Ship is to the Eaſtward or Weſtward of the Meridian of our Calcu- 
"OE | 1 855 5 N 


< But after much Examination, and carefully collating the Caroline 


Tables of Mr. T. Street (though generally better than thoſe that 
went before him) as likewiſe thoſe of Tycho, Kepler, Bullialdys, 
and our Horrox, with many accurate Obſervations of the Moon, 
carefully made on Land; it does not appear that any of theſe 73. 
bes do repreſent the Motions with the Certainty required; and tho 


many times the Agreement ſeems ſurprizing, when the Errors of the 


ſeveral Equations compenfate one another; yet in thoſe Parts of the 
Orb where they all fall the ſame Way, the Fault is intolerable, and 
the Reſult many times not to be depended on, to more than one 
hundred Leagues; that is to ſay, it is wholly inſufficient. 

© Yet ſtill this Fault is Artificis, not Artis: For obſerving the Pe- 


riod of the Lunar Inequalities, which is performed in eighteen Years 


and eleven Days, or two hundred and twenty-three Lunations; it is 


found that the Returns of the Eclipſes, and other Phænomena of 


the Moon's Motion, are very regularly performed; ſo that what- 
ever Error you found in a former Period, the ſame is again repeated 
in a ſecond, under the like Circumſtances of the ſame Diſtance of 
the Moon from the Sun and Apogæon. 


Thus, from the Obſervation made of the Eclipſe of the Sun, 
which was June 22, 1666, in the Morning, ſeen at London and 
Dantzick, I was enabled to predict, with great Certainty, that o- 
ther, which I obſerved Fuly 2, 1684, by allowing the ſame Error 


I found in the Calculus of the former. And the like with cqual 
Certainty will do, in the Caſes extra Syzygias, when the Mean and 


Synodical Anomalies are nearly the ſame, about the ſame Time of 


the Year. | 1 8 = 
Being thus aſſured, from the Certainty of theſe Revolutions, that 


all the intermediate Errors of our Tables were not uncertain Wand- 


rings, 


Longitude at Sen. 


© rings, but regular Faults of the Theories 3 I next thought how I 
might beſt be informed of the Quantity and Places of theſe Defects : 
« That being apprized how much, and which Way my Numbers erred, 
« | might apply the Difference, ſo as at all times to repreſent the true 
Motion of the Moon. Nor was there any other Way, but from the 
« Heavens themſelves, to derive this Correction, by a ſedulous and 
continued Series of Ob/ervations, to be collated with the Calculus, and 
the Errors noted in an Abacus : From whence, at all Times, under 
the like Situation of the Sz and Moon, I might take out the Cor- 
erection to be allowed. „L . 

And having by me the Sextant I made to obſerve the Southern Stars 
« at St. Helena, in the Year 1677, I fixed it for this Purpole ; refolv- 
ing to have continued to obſerve, till I had filled my Abacus, ſo as it 
might have the Effect of exact Lunar Tables, capable to ſerve at Sea, 
for finding the Longitude with the deſired Certainty, 


With this Deſign, I applied the Leiſure I had procured myſelf a- 


bout the Year 1683, to obſerve diligently, as often as the Heavens 
would permit, the true Place of the Moon, cjpecially as to Longi- 
* tude; and in the Space of about ſixteen Months I had gotten near 
two hundred ſeveral Days Obſervations, moſt of which 1 collated 
with the Horroxian Theory (whoſe Calculus is ſomething more com- 
pendious than that of Mr. Street) and having placed the Errors in an 


Abacus, I perceived how regular the Irregularities were, and that 


© where the Moon had been exactly obſerved formerly, at the Diſtance 
* of one or more Periods of two hundred twenty three Months, I 
could even predict the Error of the Tables, with a Certainty not 
much inferior to that of the Obſervations themielves. But this De- 
* ſign of mine was ſoon interrupted by unforeſeen domeſtick Occaſions, 
* wl:ich obliged me to poſtpone all other Conſiderations to that of the 
* Defence of my Patrimony : And, ſince then, my frequent Avocati- 
* ons have not permitted me to re- aſſume theſe Thoughts. 

In the mean time J have taken Care to preſent my Obſervations, 


* ſuch as they are, to the Publick, in order to preſerve them; aflur- 


* ing, that as on the one Hand they were made with a very ſufficient 


Inſtrument, with all the Care and Diligence requiſite z ſo in the re- 


* mote Voyages I have ſince taken to aſcertain the Magnelich Variali- 
cus, they have been of ſignal Uſe to me, in determining the Longi- 
* tucie of my Ship, as often as I could get Sight of a near Tranjit of 
the Moon by a known Fixed Star: And thereby have frequently 


* correfted my Journal from thoſe Errors which are unavoidable in long 


* dea- Reckonings. 8 

* If therefore you happen at Sea to obſerve nicely the Time of an 
* Occultalton or clofe Application of a Star to the Moon; and can find 
a correſpondent Obſervation, about the ſame mean Anomaly and Diſ- 
* tance of the Moon from the Sun (either among theſe of mine, or in 
* any other Collection of Obſervations accurately made) eſpecially near 
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a Ship when ſhe approaches the Land. 
I had intended to inſiſt more largely upon this Method of obtain. 
ing the Moon's Place, and, by Conſequence, the Longitude at Sea, 


Longitude at Sea. 


« the ſame Time of the Year; and, above all, after the aforeſal! \ 3 


Period of eighteen Years and eleven Days, you may, without ſenſi. 
« ble Error, from thence pronounce in what Meridian your Ship is; 
© taking Care in ſo operoſe a Calculation, to commit no Miſtake and 

U 


notwithſtanding the Direction the Moon gives you, not confidin 


« ſo much therein as to omit any of the uſual Precautions to preſerys 


but that I find, that it requires a juſt "Treatiſe, too long to be here 
« ſyubjoined: And, more eſpecially, that the great Sir ac New! 
(to whom no Mathematica! Dithculty is inſuperable) has been pleaf. 
ed to give us a True and Phyſical Theory of the Moon's Motions, 
«© whereby the Defects of all former Tables are ſo far amended, that it 
© is hoped the Error may ſcarce ever exceed three Minutes of Motion, 
or ſo little in Longitude, that, perhaps, it may be thought a ſuffici. 
ent Exactneſs forall the Uſes of Navigation. If therefore what is here 
offered find a kind Acceptance from thoſe that it chiefly concerns, I 


© ſhall be encouraged to proceed on a Work I have long meditated, 


to improve the abovementioned Period, as to the abbreviating the 
Computation of Eclipſes, and, in general, to facilitate the too labo- 
rious Calculation of the Moon's Place extra Syzygias. ; 
Not long after her late Majeſty Queen Anne was pleas'd to beſtow up- 
on the Publick, an Edition of the much greater, and moſt valuable 


Part of Mr. Flamſteed's Obſervations ; by Help of which the great 
Sir Iſaac Newton had formed his curious Theory of the Moon, a firſt 


Sketch of which was inſerted by Dr. David Gregory in his Aſtronomiæ 


P)hyſicæ & Geometrice Elementa, publiſhed at Oxford, 1702; and a- 
gain, in the ſecond Edition of Sir [/aac's Principia, which came out in 
1713, we have the ſame reviſed and amended by himſelf, to that De- 


gree of Exactneſs, that the Faulrs of the Computus formed therefrom 


rarely exceed a quarter Part of what is found in the beſt Lunar Tables 
before that Time extant. | Pe 


Being thus provided with proper Materials, viz. a large Set of 


Obſervations, and a Theory of the Motions ſo very near the Truth, I 
reſumed my former Deſign of filling up my Abacus or Synopſes of the 


Defects of this Lunar Theory, and made Tables to expedite the Ca!- 
culus according thereto, and compared the Numbers thereof with mi- 


ny of the moſt certain of Mr. Flamfteed's Places obſerved. By this it 


was evident that Sir 1/aac had ſpared no Part of that Sagacity and In- 


duſtry ſo peculiar to himſelf, in ſettling the Epoches, and other EA. 
lements of the Lunar Aſtronomy, the Reſult many Times, for whole 


Months together, rarely differing two Minutes of Motion from the 


Obſervations themſelves; nor is it unlikely but good Part of that 


Difference may have been the Fault of the Obſerver. And where the 


Errors were found greater, it was in thoſe Parts of the L477 Orv. 


where 
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where Mr. Flamſteed had very rarely given himſelf the Trouble of ob- 
ſerving; viz. in the third and fourth Quarter of the Moon's Age, 
where ſometimes theſe Differences would amount to at leaſt five Mi— 
nutes. 

Mr. Flamſteed was long enough poſſeſſed of the Royal Obſervatory 
to have had a continued Series of Obſervations for more than two Pe- 
riods of eighteen Years 3 by which he had it in his Power to have done 
all that could be expected from Obſervation, towards diſcovering the 


Law of the Lunar Motion. But he contented himſelf with ſparſe Ob- 


ſervations, leaving wide Gaps between, ſo as to omit frequently whole 


Months together; and in one Caſe the whole Year 1716. So that not- 
withſtanding what he has left us muſt be acknowledged more than e- 
qual to all that was done before him, both as to the Number and Ac- 
curacy of his Accounts; yet for want of an uninterrupted Succeſſion 
of them, they are not capable of diſcovering, in the ſeveral Situations 
of the Lunar Orbit, what Corrections are neceſlary to be allowed, to 
tupply the Deficiencies of our Compiulus. wg ol 

On Mr. Flamſt eed's Deceaſe, about the Beginning of the Year 1720, 


his late Majeſty King George I. was graciouſly pleaſed to beſtow upon 
me the agreeable Poſt of his Aſtronomical Obſerver, expreſly com- 


manding me to apply myſelf with the utmoſt Care and Diligence to the 
refifying the Tables of the Motions of the Heavens, and the Places of 
the Fixed Stars, in order to find out the ſo much deſired Longitude at Sea, 


for the perfetting the Art of Navigation. Theſe are the Words of my 


Commiſſion 3 and here I might have thought myſelf in a Condition to 
put in Execution my long projected Deſign of compleating my Aba- 


cus, or Table of the Defects of our Lunar Numbers; but on taking 


Poſſeſſion, 1 found the Obſervatory wholly unprovided of Inſtruments, 


and indeed of every thing elſe that was moveable, which poſtponed 


my Endeavours till ſuch Time as I could furniſh myſelf with an Appa- 
ra!us capable of the Exactneſs requiſite. And this was the more grie- 
vous to me, on account of my advanced Age, being then in my ſix- 
ty fourth Year, which put me paſt all Hopes of ever living to ſee a 
compleat Period of eighteen Years Obſervation. 

But, Thanks to Gop, he has been pleaſed hitherto to afford me 


ſufficient Health and Vigour to execute my Office in all its Parts with 


my own Hands and Eyes, without any Aſſiſtance or Interruption, 
during one whole Period of the Moon's Apogee ; which Period is per- 


formed in fomewhat leſs than nine Years. . In this T ime I have been a- 


ble to obſerve the Right Aſcenſion of the Myon at her Tranſit over the 
Meridian, near fiſteen hundred times (and with an Exactnels, I am 


bold to ſay, preferable to any thing done before) a Number not leſs 


than thoſe of the noble Tycho Brabe, Hevelius and Flamſteed, taken in 
one Sum, there being near four of my Lunar Obſervations for each 
Degree of the Zodiack, as allo for cach Degree of the Argumentum an- 
auum, or Diſtance of the Suu from the Moon's Apogee, And that 
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the Moon may be made at Sea with the ſame Degree of Exactnels: 


Longitude at Sea. 

theſe might be duly applied to rectify the Defects of our Computa. 
ons, 1 have myſelf compared with the aforementioned Tables, mu 
according to Sir {/aac's Principles, not only my own Obfervatio;: 
but alſo above eight hundred of Mr. Flamſteed's. - 5 

This Compariſon of my own Obſervations (from the Time I eſter, 
them compleat) with the Computus by the ſaid Tables, being nox 
continued for above nine Years, I deſign ſpeedily to communicate i 
to the Publick, together with the Tables themſelves, which hay: 
been printed, and ſhould long ſince have been publiſhed, had not ny 
Poſt at Greenwich given me an Opportunity to examine, with proper 


Nicety, in what Parts of the Lunar Orb, and how much, our Num 
bers erred. So uſeful an Addition as this, it is hoped may fully an 


| ſwer the long delayed Expectation ſome Perſons may have had of ſe: 


ing the ſaid Tables ſooner. By Means thereof, thoſe that are qualif. 
ed may, if they pleaſe, examine by their own Obſervation the Tri! 


of what is here aſlerted. 


Comparing likewiſe many of the moſt accurate of Mr. Flame, 
made eighteen or thirty ſix Years before (that is one or two Periods be. 


fore mine) with thoſe of mine which tallied with them, I had the 8. 
tisfaction to find that what I had propoſed in 1710 was fully verified: 


and that the Errors of the Calculus in 1690 and 1708, for Example, 
differed inſenſibly from what I found in the like Situation of the Sun and 


Apogee, in the Year 1726. The great Agreement of the Ter. 


with the Heavens compenſating the Differences that might otherwilc 


ariſe from the Incommenlurability and Excentricity of the Motions 
of the Sun, Moon and Apogee, EE, 


Encouraged by this Event, I next examined what Differences migji 


ariſe from the Period of nine Years wanting nine Days, in which 
Time there are performed very nearly one hundred and eleven Lunat:- 
ons, or Returns of the Moon to the Sun; but the Return of the Sun to 


the Apogee in that Time differing above four times as much from an 


exact Revolution as in the Period of eighteen Years, I could not expect 


the like Agreement in that. However, having now entered upon tt 
tenth Year, I compared what I had obſerved in the Years 1721 and 
1722, with my late Obſervations of 1730 and 1731, and have rarely 
found a Difference of more than one ſingle Minute of Motion (Part oi 
which may probably ariſe from the ſinall Uncertainty that always at. 
tends Aſtronomical Obſervation) but moſt commonly this Diterer.ce 


was wholly inſenſible; fo that by the Help of what I obſerved in 1722, 
1 preſume I am able to compute the true Place of the Moon with Cer- 
tainty, within the Compals of two Minutes of her Motion, during 


this preſent Year 1731, and fo for the future. This is the Exactnels 


requiſite to determine the Longitude at Sea to twenty Leagues under 
the Equator, and to leſs than fifteen Leagues in the Briti/h Channel. 


It remains therefore to conſider after what Manner Obſervations 0! 


But 
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But ſince our worthy Vice-Preſident ohn Hadley, Eſq; to whom we 
are highly obliged for his having perfected and brought into common 
Uſe the Reflecting Teleſcope) has been pleaſed to communicate his mot 
* ingenious Invention of an Inſtrument for taking the Angles with great 

| Certainty by Reflection (Vid. Tranſat. Ne 420) it is more than pro- 
bable that the ſame may be applied to taking Angles at Sea with the de- 


fired Accuracy. 


Longitude of Buenos Aires, 4.07 [4 
| 
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IV. 1. I have as Occaſion offered, made it my Buſineſs to collect 7h Ln5inng 
ſuch Celeſtial Obſervations as might be of Uſe to determine the / Buenos 
Longitudes of Places on the Sea- coaſt of the World; in order to get Aires, deter- 
as near as poſſible the Out. line, or true Figure of the Earth, with- = bo as 
out which our Geography of the Inlands muſt neceſſarily be very in- made there by 
ſufficient, The Memoirs of the Royal] Academy of Paris, afford a Pere Feuillte. 
good Number of Obſervations of this Kind, and among the reſt, oy the ſame. 
there is one made at Buenos Aires on the River of Plate, in the South XI PIO 1 
America, by Pere Feuillée in his Voyage to Peru: Who, in the Me— „ 4 
moirs for the Year 1711, is ſaid to have obſerved at that Place on the _ 
19th of Huguſt, 1708, the Immerſion of the Star in the Southern Foot 'M 
of Virgo (marked by Bayer with X) behind the obſcure Limb of the 1 
Moon. Being deſirous to ſee what Longitude might be deduced from 
this Obſervation, I ſoon found that there was a Fault in the Day, and 
likewiſe in the Star; for that x of Virgo was then nearly in 3 Degrees 
of Scorpio, and the Moon would not be there til] the next Day, Non. 
day the 2oth of Auguſt; and the Latitude of > being about half a De- 
gree North, the Moon at that Longitude would be about 3 Degrees 
more Southern than the Star, and conſequently far from E clipſing It 3 
for that at that Time the deſcending Node was in the very Beginning of 
Libr 2. Hence I concluded it muſt be ſome other Star, that Pere Fou- 

ce obſerved Eclipfed by the Moon: The Day was certainly the 20th 
> not the 19th of Auguſt, as was evident by the Place of the Moon; 
but as to the Star, it was neither in the Tychonick Catalogue, nor yet in 
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that more copious Britiſh Catalogue of Mr. Flamfleed : but turning ih 
over that of Ilevelius, I found a Star whoſe Situation agreed well with 1 
the Obſervation, and was undoubtedly the Star that was ſcen to im þ 
merge behind the Moon : The Place Mr. ewe gives it, allow ing if 
the PreceMon of the Equinox, was then M 19 56% with South L ati- \ 


tude 29 514. It remained then for me to be aſſured of the Place of 
this Star, and accordingly on the 2 1ſt and 24th of De cember laſt, | 
got Tuch Obſervations by Help of the circumjicent Stars, that I was 
aſſured the Place of the Star (Which! is a fair Star, of the 5th Magni— 

tude) was at that time, M19 53 4.9 with South Latitude 29 5 4 55 
being above 2' in Longitude, and 3 in Latitude, more than IH ve 
_ it. The Hour or this Occulrar ON is ſet dowa Preciſely, 7 7h 5: 
3 at Buenos Aires, the Latitude of the Place being 349 35 South. 
\V hence the Altitude of the Moon there was then 428 48, and the 
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| Parallactick Angle 769 38, and the Parallax in Longitude 40,117 4, 
the Weſt, and in Latitude 9g* 33” to the North. So the Moon's ob. 

ſerved Place corrected by Parallax was m 28 28' 4” with South Lat. 

rude 2? 52'4. To this Place, by the Calculus of thoſe Number; | 

have fitted to our Preſident's Theory of the Moon (but which would 

be improper and too long to be here recited) the Moon will be found 

to have arrived Auguſt the „u at 10h 57-36” apparent Time at Landi 

But at Buenos Aires it was then computed but 7h 5 38”, whence th- 
Difference of Longitude reſulting from this Obſervation is 36 52'g 39 

Degrees, by how much Buenos Aires is more Weſterly than Ln; | 

L have twice repeated the Calculation to be ſure to avoid Error, and by 
comparing my Chart of the Variation with the Longitude thus found, 

it appears that in this Caſe a Ship at Sea uſing thoſe Tables and that 

Chart, would by an Obſervation of this Occultation have fallen wich 


greater Exactneſs on the Coaſt of America, than by any Reckoning 
can be pretended to be done. ns * 


The Longitude 2. Having lately, by the Favour of Sir Hans Sloane, received a 


of Carthagena Packet of Obſervations from Cartagene in America, made by Colo- 
in America. 


By the foive. nel Don Juan de Herrera, Chief Engineer of that City, I find among 
Ne 355. p. them one Immerſion of the firſt Satellite of Jupiter into his Shadow, 
237. obſerved there by a Teleſcope of 17 4 Feet, on April q. Stilo vet. 1722. 
Tn at 15h. 58 44” apparent Time; and two Emerſions of the ſame, 
viz. Fuly 5. 11 b. 23 41” and July 21. 9 H. 42 17 Stil. vet. all which 
tally with Obſervations made at Manſted, by the Reverend Dr. Pound 
and Mr. Bradley, who obſerved there the very next Eclipſes to all the 
three; that is to ſay, the Immerſion by a fifteen Foot Tube, on 
April 11. 15 h. 28' 40” Temp. æqu. or 15 h. 30 25" Temp. app. And the 
firſt Emerſion, July 7. 10 h. 59' 28” Temp. eg. by the Reflecter, and 
| 18” after, or 10 h. 59' 46” by the 15 Foot Glaſs, that is, 10h. 54 12 
[ 1 apparent Time. The other was obſerved at Wanſted, July 23. 9 b. 
| oy 19, 10” Temp. 24, both by the Reflecter and 15 Foot Glaſs ; that is to 
ſay, at 9h. 13' 35” apparent Time. Subſtract from each of thele one 
Period of this Satellite, or 1 d. 18 H. 28, 3& and April. 15 b. 5% 44 
_ at Cartagene will be 21 b. 1 49“ of the ſame Day at Wanjted, and the 


| Difference of Meridians 54. 3 57, Likewiſe by the firſt Emerſion, 
ö July 5. 11 h. 23 41) at Cartagene, was at Wanſted 16 b. 25 36" of that 
5 Day, whence the Difference of Meridians 5 h. 153“. But by the 
laſt Emerſion, July 21. 9 b. 42 17“ at Cartagene was 14 b. 44-59" at 


Wanſted ; whence Manſted is 5 h. 2 42“ more eaſterly than Cartagelle: 
| and taking the Medium of all three, 5 b. 2' 244 or 759 38 may be 
| taken for the true Difference of Longitude, that is, 75 4 from £9 

don, which compared with Capt. Caudler's Obſervation of the late Eu- 


nar Eclipſe, ſhews Cartagene to be about 20 Leagues to the Fiftwards 
| of Port Royal in Jamaica. 


WY The 


3. The Latitude of the Fort, was formerly determined to be 40 
40". 


Aug. 9. 1723. Time of Emerſion at London, ac- ” SEW I 
cording to Mr. Pound's Tables, reduced to apparent HI. Ert ef New- 
Time | | 16 09 25 1 » from K's 

Time as it was ſeen at New York | 11 16 43 7 l 
| | of Jupiter 
Difference of Meridians 4 58 42 communicated 


I neglected to write down the Altitudes which were taken of the Sun, 4 William 


Burnet, E/: 
for correcting the Clock. 8 


| New York, 
Avg. 25. Alt. of the Sun's Upper Limb! Time by the Clock, Time by Calculat. F. R. S. 
3 JI. - AEST ES. 

Sun's Declin. 5 49 30 oo 10 17 32 1 417-- 86 
* . 10-233 +» 
— 1 N 
Sun's Declin. 5 46 24 oo 9 57 40 9 36 25 
8 33 47 00 188 42 1 6.-59 

8 H. , 
Time of Emerſion by Mr. Pound's Tables | „ 31 25 
Ls of Time to be added 00 or 22 
14 32 47 
Time obſerved by the Clock 09 35 14 
The ſame corrected | 09 34 14 
The Difference of . 04 58 33 


This I look upon as the moſt diſtinct and beſt Obſervation. 


Sept. 10. Alt. of the Sun's Upper Limb. Time by the Clock. Time by Calculst. 
, H , 7 : H / ' 6D 


O 


Sun's Declin. 533 21 en i; O 00 16 
5 49 34 06 04 00 Qx--- O09 O4 49 
| Sept. 17th | N 
Sun's Declin. „„ 4 21 40 O04 21 44 
F254 15 15 04 33 05 04 32 47 
5 I. — 1 
Time of Eazerſion by the Clock Sept. 10. „ 
Time of Emerſion by Mr. Pound's Tables 12 50 36 
Equation of Time to be added oo 06 54 
33 | 5 $2 1 30 
Corrected Time at New-7ork. 07 59 08 
Difference of Meridians 6 04 58 22 
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Tune, 26, 


June 26. 


Variation 77 
the Needle. 


— Of Liſ- 


Longitude of Lisbon, Paris, aud London, 


Altitude of the 8 Upper Limb. Time by the Clock. Time by Calculat 
— 


5 8 

Run's Pan. 4 E 1 43 37 
237 % 10 09 40 IO 05 oz 
Tore Be $63 31 27 4... 10 2} 0, 
$2 206 5 21 10 40 00 10 39 27 
Time of Immerſion by the Clock TREES. 
Time of Immerſion by Mr. Pound's Tables 16 43 02 
Equation of Time to be ſubſtracted, 00 04 26 

16 38 36 
Time at New-York corrected It_- 40-25 
Difference of Meridians 04 58 21 


The Mean of all theſe O! bſcrvations is 4h 38 300 which agrees to 
3” with that Obſervation, which 1 thought the moſt exact, and there- 
fore the Longitude of New York, is nearly 74% 57' 30” Weſt from 
London. X 

The Variation of the Magnizich1 Needle was 0 this Year, to 
be 72 20 Weſt. Philip 
in the Tear 1686, obſerved it to be 82 45'; by which, it appears to 
decreaſe about 19 2 5 in 38 Years, or a little more than two Minutes 
in a Year. 


4. Illud advertere juvat, ib inter hunc meridianum, ac 


bon, Paris, ad Paridienſem, minorem jam inventam, ac nos antea putabamus 3 non 


Lond on, From 


Eclipſes if the 
 Momn,andof ite 
Satellites 72 
Jupiter, 4 F. 


Comparailon 

4.1 © 6% went? 
ons de Y E. 405 
fe Lune du 1 
Rowventre 
1724, faites 
a Lijbune, O 
a Parts, 


4 


quidem novis obſervationibus hic habitis, ſed iiſdem cum Parilienlivus, 
quas modo accepimus, comparatis. Nullas antehac ACCEPETamus un 
_ dictam citrerentiam deprehendcre certo poſſemus; ſed noſtras ob- 


ſervationes unice contuleramus cum ſupputationibus domini Lientau, 


f - meridiano Pariſienſi accommodatis, in ſuo libello, quem Sena 


des Temps inſeribit, & quotannis, Academiæ regiæ juſſu, in lucen 
edit. At nimium a vero aberrare illas dignovimus, PFeECIPLEs. 10 
ad immerſiones, atque emerſiones intim! Jovis ſatellitis pc. 
Ipſæ enim obſervationes habitæ in Obſervatorio regio, modo duden. 
modo 3 92 etiam * ne ab ad diſſentiunt. En 19! 


43 
Ju 


2 


etiam apponam ere rrationes L Arg atque en erlionum, a2 
- utrobique fuerunt . genuino idiomate, quo fut 
ad me miſſa, Pariſiie. | 

(220yque Gans cette eclipſe, Pomb re de la Lune ait point para 
termince a. Lisbone, ny a Paris, ce qui a rendu la determination e 88 
Date ply 18 difficiles, cependant Wy plus part des ableryationes “ act. 


en 
14 8 — 


Wells, Surveyor General of this Province, 
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dent ſi bien enſemble, que nous avous cru devoir faire la comparaiſon 
des phaſes principales, qui paroiſſent avoir etẽ obſerveẽs avec le plus d' 
exactitude, pour en determiner la difference des me ridiens entre Liſ- 
bone, & Paris. 


1 47 45 Commencement a Lisbone 

33 30 4 Paris . 

45 45 Difference des meridiens entre Lisbone & Paris 
2 0 16 L'ombrea Ariſtarque a Lisbone 
JJ 3 

45 59 Difference ts 
28 a Lisbone Pombre a Galilee 
2 30 190 x Far 

44 352 Difference 


1 
— 
— 


2 34 37 a Lisbone l'ombre au bord ſeptentrional de la mer 
5 Caſpiene . 
„„ 10 8k Fu 
45 53 Difference 
2. 3 1 done Fombre a Proclu 
5 34 0 8 . 
46 13 Difference | 
29 2 a Lisbone Ariſtarque ſort de Pombre 
4 14 20 4 Pars 
56. 28 Difference . | 
3 21 34 Tout Copernic eſt hors de Pombre a Lisbone 
4-17-50 2 Fan 15 5 


46 16 Difference 55 
3 47 46 Timocharis eſt ſorti de l'ombre a Lisbone 
% 14 23 Tarn 
45 48 Difference 
3 58 59 Platon eſt entierement hors de Pombre a Lisbone 
4-44 33 3 Parts 
45 24 Difference 
Fin de Þ eclipſe a Lisbone 
30 4 Paris 
Difference 


— 
ov 
— 


Suivant ces obſervations la durce de l' eclipſe a Lisbon a etc de 2+ 

32' 51”. plus petite ſeulement de ꝙ ſerondes delle n'a etẽ obſervee a 

Paris, & la difference des meridiens, qui reſulte des obfervations du 

commencement & de la fin eſt de 45 0“ ce qui $approche beau- Cn cle 

coup de ce qui reſulte de la comparaiſon des autres taches oblervees a 4 05: 

Lisbone, & a Paris. | | 1 
Nous avons fait a l'obſervatoiree royal de Paris pluſceurs Oοva- ¹,,, 

tions :erreſpondantes à celles qui nod Ot ert e woy cis de LI, bog, {7 ne Ta 


C 


4 - T — % . I 4T*. * : , 4 nf 
en Volt 1a CON! A110, | X — LE, Lit, 
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| „ G 
Le 30 Juin. 1924 a 2 08 51 Tmmerfion a Lisbone 
2 54 41 à Paris 
; | 9 3838 Difference 
Le 2 Sept. 1724 a 9 36 57 Emerſion a Lisbone 
; 10 22 46 a Paris 
45 49 Difference 185 
Le 25 Sept. 1724 a 9 59 21 Emerſion a Lisbone 
: 10 45 5 1 Paris 
5 45 44 Difference 
Le 4 Octobre 2 6 26 44 Emerſion a Lis bone 
7 11. 58 1 Pars 
45 14 Difference 


La * part de ces obſervations, s' accordent a donner la di- 
rence des meridiens, entre Lisbone & Paris de 45 48” d'heure, c 

qui s'accorde avec toute Pexactitude que Pon peut eſperer, a cull: 

que Pon a determinee par l'obſervation derniere de l'eclipſe de Lune, 
& c. Hactenus Maraldus, cujus obſervationem lunaris eclipſeos, ſegr- 
ſim tranſcribere non vacat; pluribus enim curis ſum diſtentus. 

Si vera eſt prædicta differentia, nempe 45 48”, erit differentia in 
ter hunc meridianum Ulyſſiponenſem, & Londini, 36 7”, quam mox 
collatis obſervationibus in utroque meridiano faciendis, melius exami- 
nabimus, certiuſque deprehendemus. TY 


— Of Li. 5. Some curious Aftronomical Obſervations having lately been 
bon, and the communicated to this Society from Lisbon, among which were ſeverz| 

LE: New Eclipſes of the firſt Satellite of Jupiter; I was willing to examine 
333 „ Whether I had made any at Wanſted which tallied with them, that by 
London, de- comparing ſuch together, the true Diffence of Longitude between tholz 
termined by Places might be found. But looking over my Obſervations of the 


Eclipes of 19e firſt Satellite, made laſt Year and the beginning of this, I meet on- 
Firſt Satellite O 


1 ly with Two Emerſions that were obſeryed the ſame Night both a: 
*h» Rer. My. Lisbon and Wanſted. There are others, indeed, made within a few 
james Brad- Days of each other, which may likewiſe be made uſe of to deter- 
ley, M. A. mine the Difference of Longitude ; but not with the ſame Degree ot 
on. * Certainty, by reaſon of the irregular Motion of the Satellite; which 
N©394- p. 85. I preſume, chiefly ariſes from the Gravity of the other Satellites to- 
| | * wards it. For although the Effect of the Influence that the Sate!- 
lites have on each other, is moſt remarkable in the Second, whole 

Motion will ſometimes be accelerated or retarded thereby, as much 

as amounts to 30 or 40 Minutes in time, in the ſpace of about ſeven 

Months, or in half the Period in which the three innermoſt Satellites 

return, to have nearly the ſame Poſition with reſpect to themſelves, 

and the Shadow of Jupiter; yet the firſt ſeems allo liable to Inequa- 

lities that cannot well be accounted for, but from ſome ſuch Caulc 95 

— | is 
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Longitude of Lisbon. 


is before mentioned, the effect of which will not eaſily be reduced to 


any Rule, but from a long and exact Series of Obſervations. And 
till ſome better and more certain Rule can be found out, we may 
ſuppoſe, that the Effect produced by this Cauſe, is, during ſmall 
Intervals, proportionable to the Time. On this Suppoſition I have 
compared ſome Obſervations with others not made the ſame Nights; 


and the reſult is nearly the ſame as in thoſe which were obſerved at 
the ſame time in both Places, as will appear by the following Parti- 


culars. 

The Immerſion of the Firſt Satellite was obſerved at VManſted 
with Mr. Hadley's refiecting Teleſcope on Auguſt 4, N. S. 1725, a- 
bout 45” after the time of the Immerſion, as calculated from my 'Ta- 
bles. By another Obſervation made Auguſt 29, N. S. the true Im- 
merſion preceded the Calculation from the ſame Tables 1 10”. So 


that in 25 Days the Satellites Motion was accelerated as much as an- 


| ſwered to 1' 55” in time. Suppoſing therefore the Acceleration to 


have been in the ſame proportion between July 28, and Auguſt 4, 
N. S. then the true Immerſion July 28, N. S. would have happened 
at Manſted about 1' 15” after the time by the Tables, which make 


the Immerſion at 12 4845“ App. Time. The true Immerſion there- 


fore was at Wanſted July 28, N. S. 12 5&f of App. Time; and at 
Lisbon *twas obſerved at 12> 12 26” App. Time, the Difference be- 


ing 37' 34%. | = 
September 28, N. S. the Firſt Satellite was ſeen emerging in the 


Reflecter at Vanſted 3 50” ſooner than the Tables make the Emer- 


ſion; and by the Mean of two more Obſervations made at the fame 


Place, and with the ſame Teleſcope, on the 14th and 16th of Octo- 


ber, N. S. the true Emerſion preceded the Calculation 4' 30“. We 
may therefore from hence conclude, that on Sept. 21, N. S. the true 


Emerſion at Manſted preceded the Calculation by the Tables about 


3- 35”, and that the true Emerſion there was at 12 1' 157 Apr. 13 
but this Emerſion was obſerved at Lisbon at 11 24' 55”, the Diffe- 
rence being 36“ 200. | 

The Obſervations at Vanſted being made with Mr. Hadley's Reflect- 
ing Teleſcope (by which one may ſee the Firſt Satellite near 4 of a 


Minute ſooner when *tis Emerging, than in a Refracting Teleſcope. 
of 15 Feet, and the contrary when 'tis Immerging ) there ought to 


be ſome Allowance made on account of different Teleſcopes made 
uſe of at Lisbon and Wanſted, by deducting 10 or 15” from the Dif- 
ference of Time collected from the Immerſions, and adding as much 
to the Difference deduced from the Emerſions. Such Correction be- 
ing made, the Difference of Meridians by the Immerſion obſerved 
Fuly 28, will be 27' 20%, and by the Emerſion Sept. 21, 36 35". 
The Emerſion obſerved at Lisbon December 8, N. S. at 8* 32 
40 Apparent Time, was likewiſe ſeen at Wanſted in a 15 Foot 
Tube -t % 10' 5” Apparent Time, the Air being a little Ms 
| | — | | | whiC 
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New York, 


| Longitude of New York. 


which may probably make the Difference 37 3 3 little too 


great. 


The Emerſion ſeen at Lisbon Jan. 16, 1726. N. S. at 66 61 10%, 
which ſeems accompanied with Circumſtances that argue its Exact. 


neſs, was likewiſe very well obſerved at Vanſted in a 15 Foot Tube 


at 7* 28122“ Apparent Time, the Difference being 37' 12/. 

Theſe are the only Obſervations among thoſe which were laft 
communicated, that I could compare with any Degree of 8 
with my own: But I find others printed in the Philoſoph. Tranſat 
Ne. 385, which were likewiſe made by the ſame curious Peron, 
who obſerved an Emerſion of the Firſt Satellite at Lisbon September 


274, N. S. A. 95 30' 57”, This was ſeen alſo at Wanſted in the 
Reflecter at 10 13' 28” Apparent Time. Hence, allowing for the 
different Teleſcopes, the Difierence of Meridians is 364 


This Emerſion at Wanſted preceded the Calculation by the Tables 
4' 40” : And another Emerſion obſerved with the ſame Teleſcope on 


_ Sept. 18, N. S. preceded the Calculation 5' 107. We may 3 


ſuppoſe, that on Sept. 9, N. S. the true Emerſion at Wanſted pre- 
ceded the computed about 4 52”, The Emerſion that Day by” ho | 
Tables was at 12* 15' 34% App. Time; therefore the true Emerſion 


at Wanſted was at 12% 10˙ 42% At Lisbon was obſerved at 11 24 


26”. So that allowing for the Difference of Teleſcopes, the Diffe- 


rence of Meridians by this Obſervation is 36' 300. 


The Mean of all theſe Differences is about 36 58”, from which 
ſubſtracting 28” for the Difference of Meridians between London and 


MWanſted, the remainder will be the Hifference of Meridians between 
London and Lisbon, viz. 36' * =99 7, Lisbon being fo much to 


= Weſtward of London. Ti ais Difterence of Longitude is about 
z greater than what is determined in the forementioned T ranſadti- 
1 But as the Gentlemen to whom we are indebted for theſe Obſer- 


vations, have given us hopes that they will continue to make and 


communicate more, we need not doubt but their exact Care and Di- 
ligence will foon enable us to judge yet more nicely of the true Situa- 


tion of thoſe Cities with reſpect to cach other. 


The ſame Tranſa#ion containing ſome Obſervations of Eclipſes of 
the ſame Satellite made in the Fort of New York, communicated by 
his Excellency William Burnet, Eſq; Governor of New 7; ork, I ſhall 


take this Opportunity of determining the Longitude of that Fort 


more exactly than it can be ſuppoſed to be there done, by the bare 


Compariſon of the Obſervations with the Tables; having two Obtcr- 


vations made at Wanſted, which tall: y with two made at New. Dre, 
on Aug. 25, and Sept. 10. 

By the Obſervation made Aug. 23, 1723, 0. 8. which f is eſteemed 
the moſt diſtinct and beſt, the Satellite E merged at 9 35' 14” by the 
Clock, which went about 1 z too faſt for the Apparent Tune at the. 
Emerfion, as appears by the Alrituc les of the Sun' s Limb taken the 

Morning 
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Morning before and after the Obſervation ; ſo that the Emerſion at 
New York was at 9* 34' Apparent Time; that is, 9* 32 20/ Mean 
Time. | 
Auguſt 27, 8* 571 40, Mean Time, the Satellite was ſeen emerging 
at Wanſted in the Reflecter; and Sept. 12. 7" 17 15” M. T. *twas 
ſeen emerging again in the ſame Teleſcope : So that in 15% 22t 197 
35“ there were 9 Emerſions; and the Interval between each was a- 
bout 1118 28' 00 This ſubſtracted from the Time of the Emer- 
ſion obſerved at Vanſted Auguſt 27, will give the true Emerſion at 
FWanſted on Auguſt 25, 14 28' ho M. I. that is, 4" 56 30/ later 
than it was obſerved at New York. e 

September 10, 8h © 1o” by the Clock, another Emerſion was ob- 
ſerved at New York. From the Altitudes of the Sun's Limb taken 
the Morning before, I compute the Error of the Clock at the Time 
of the Er:crfton to be 1' 10/, and that the Emerſion happened at 7* 
39 App. T. that is, 7* 51« 527 Mean Time at New York. But ſub- 
ſtracting the forementioned Interval of 1* 18* 287 50” from the Time 
of the Emerſion obſerved at Manſted September 12, 7* 17' 157 M. T. 
we ſhall have the Time of the true Emerſion at Wanſted on Sept. 10, 
at 126 48/25” M. T. which is 4 6“ 32” later than *rwas obſerved at 
New York. The Difference therefore of Meridians between J/anſted 
and New York, allowing about 15" for the Difference of Teleſ- 

copes, is about 4 56' 45”, and between London and New York, 4" 
56 & So that the true Longitude of New Nor from London is 74 
4' Weſt. = Te 5 Rice i 


6. Differentia Meridianorum Ulyſſiponem inter ac Telonem Mar- — To 
tium ex 3 obſervationibus eruta eſt, 1" 009% ſeu 15 2' 15, lon and Liſ- 


quibus Ulyſſipo occidentalior eſt Telone Martio. bon. By F. 
| | 35 . | | Ant. Laval. 
353 1 3 

7. Ex pluribus obſervationibus Romæ habitis, & Ulyſſi pone, eri- 191. © 
tur Meridianorum differentia 1 28“ of, ſeu 229, quæ ſane diffe- — Of Li(- 
rentia aut omnino vera aut quam proxime veritati accedere videtur. 8 
wb chini. No. 


396. 7. 178. 


Vol. VI Ew 4 Rome 


414 Latitude of ſeveral Places. 


VVV Nome and Ingolſt ad and] St. Quirico & 
eerſe Places Lisbon. Kew. Lisbon. Upminſter. 
computed from = J FSR To ID  F 
OZ/ervations | 15 


Aires Eclipſes £ 5 


— 


cf Jupiter's 1 24 46] 0 45 47 T 422 533 90 47 30 
Satellites, by 3 4 BE. 21.4 —— 
the Rev Mr. 1 28 11 Nome and b Florence and 
Derham. No, : 29 0 Woanſted. Ingolſtad and Li hon. 
407. Perg 4. | ' 26 4.4 O 49 10 St. Quirico. N | 19 43 
1 26 54 Rome and 1 "I — 
1 28 11 Upminſter. | 1 40 Florence and 
oe 8-6 64 = = | Bologne. 
Rome and | — T got and} o 31 
. Rome and Bologne. | 


— — 


o 39 48 pops nj 91 53 Florence and 
9 4 76 ee | Ingolſtad and Upminſter. 

| o 26 1 ; 
0 

0 


; | Fi. 45 :- 0 
6 6 0 47 56 — 
ö 36 20] memes. 0..-36.: 23 lagater be 
| o 40 17| Tee and o 36 oof % 
B — Lisbon. | — 0 + 4 
| 1 00 ang 1 28 57 Iugolſtad and — 
Fs gi Fan | Jl Libs 
29 Pf Lisbon 1 WV 
. ph 46 EIS 17 at 
— St. Quirico & e 
Rome and | 2 r Lisbon. 77 nd 
Bologne. Paris and 1 22 30 1 27 4 
o 3 45\| Bologne. ac 
„ d 363 0:24 90 St. 3 & | Bologne and 
„ 9+: £6; Albano. 
„ 4.344.035. en ee eee 


Latitude of V. | Yate College 1 in Conneficut Colony in New Enela id lies 
bag ol; ah bout ” or 10' Welt from Cambridge, in Latitude about 41% 
3 | 
Robie. Ne. North. 

382. p. 67. 
—— Of New 2. The Latitude of the Fort of New. ork was formerly determin- 
Volk, commu- ed to be 40 40. 


a 


1 
2 


nicated by | 

Will. Burnet, 

. Cum innumeræ circa hujus 8 Latitudinem, inſtitui noflint 
385. p. 162. interdiu, noctuque obſervationes, non adeò nobis opportunum fuit 
3 2 illam citiùs explorare; inſtrumenta ſiquidem, que hic invenimus, 
On 59 


ha Bzpuſt duæ que etiam nobiſcum tulimus, etſi ſatis apta ad gradus ac minuta 
n Ne. prima præter propter dignoſcenda, non tamen ad minuta eadem cer- 
394. p. 93. (ids exploranda, multoque minds ad ſecunda inveſtiganda ( que janc 


A ſtronomis 


Latitude of Lisbon. 415 


Aſtronomis contemnenda non ſunt) opportuna eſſe videbantur. At— 
que hoc magis, quod non una erat de hujuſce urbis Latitudine ſen- 
tentia, quoad minuta prima; quarum quidem nonnullæ propius ve- 
ritati accedebant, ut ex noſtris quoque obſervationibus inferre lice- 
bat; verum nulli fidere certò poteramus. Duas tantùm ſententias 
in medium profero, quarum ſingulæ plurimum ponderis apud pru— 
dentes habere poſſent; ni diſcordia inter utramque earum fidem im- 
minueret. Altera igitur ſententia eſt Emanuelis Pimentel Reg!1 Col- 
mographi, in mathematicis apprime verſati, qui multis ac repetitis 
obſervationibus per umbram rectam Gnomonis, cujus altitudo pedum 
16, ſe inveniſſe teſtatur hujus Poli altitudinem 38? 48' 20”, quod in 
libello quodam MS. ejuſdem authoris legi, in quo & ipſas obſerva- 
tiones fuſè adnotaverat. Altera vero ſententia eſt Regie Pariſienſis 
Academiæ ex obſervationibus domini Couplet, qui U ly ſſiponem ve- 
nit Anno 1697, ubi aliquot inſtituit obſervationes ad Meridianorum 
differentiam Ulyſſi ponenſis ſcilicet ac Regii Obſervatorii, necnon hu— 
juſce urbis latitudinem inveniendam. Hanc autem fe inveniſſe fatetur 
382 45 257. Ut igitur certi aliquid in hac re deprehendere poſſemus, 
expectandum tantiſper exiſtimavimus, dum aptiora Pariſiis inſtru- 
menta reciperemus 3 ubi juſſu ac munificentia ſereniſſimi Regis noſtri 
tum multa alia conficiebantur a peritiſſimis artificibus inſtrumenta, 

tum in primis Quadrantes duo Aſtronomici, quorum alter g, alter 
3 pedum Pariſinorum, nec non Sextans totidem pedum. Hæc jam 
inde recepimus, & multiplici experimento ad trutinam revocavimus; 
nec ſanè quidquam ſenſibile in 11s corrigendum invenimus, niſi quod 

facillimè corrigi poteſt, & plerumque obſcrvatorum curæ corrigen- 
dum relinquitur, dioptras nempe Teleſcopicas ad rectum ſitum redu— 
cere. Id facile præſtitimus, ſtatimque prædictis inſtrumentis uti ce- 
pimus, ad prædictam Poli altitudinem inquirendam. 5 

Plurimas ſane inſtituimus obſervationes; quarum tamen aliquot 

hic ſubnecto circa Solis altitudines, præſertim Meridianas, vel fex- 
tante, vel quadrante Aſtronomico trium pedum habitas, poſtmodùm 
miſſurus alias tum prædictis, tum etiam quadrante murali quinque 
pedum habendas vel circa Solem, vel circa reliqua Aſtra, Juvat 
verò tum obſervatas altitudines Solis ſubnectere, tum integras etiam 
ſupputationes, unde Poli altitudo deducta eſt. 


Sequentium obſervationum alie habitæ ſunt in Collegio divi An- Olferene.ñ. 
tonii Magni, aliæ in Obſervatorio Palatii Regii; quæ ſanò loca, ee 
Cum in eodem ſint Meridiano, quidquid inter fe diſterunt, in e 

differunt Latitudine: At vero tanta non eſt diſferentia, ut ejus ha- fen 
benda fit ratio in his obſcervationibus, quibus hujutce urbis Eleva- inooficandan 
tionem non adco exactè exploratam volo, ut ſecunda quoque Gra- CY, 
duum inventa affirmem. D 


Hh h:-2 Altitudo 


— — . — in tint are cb <br went 


Decemb. 5. 


Decems. 6. 


Semidiameter Solis Appar. 


Declinatio Solis Auſtral. 


Altitudo vera ſaperioris Solis EDS Lan 


Parallaxis Solis — 


Altitudo 1 vera Limbi ſuperioris — 


Declinatio Solis Auſtralis —  —_ 


„ * 
hn 
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Mor. 24.1725. Altitudo I. imbi ſuperioris Solis in Meri. quadrante 


Aſtronomico obſervata 


—————— 


Refractio propria hujus altitudinis ex c tabulis Halleii 


Altitudo correcta hajuſdem 1 Limbi 
Parallaxis Solis 


——— 
—— —— 


Altitudo vera Limbi ſuper Solem ea 


— as ted — — 
Altitudo vera centri Soli ð 
1 


Altitudo Fquatoris 


Complementum, ſeu Latitudo Uiymponis 


Altitudo Meridiana Limbi ſuperioris Solis, ſexrante | 


obſervata 
Refractio propria hujus altitudinis 


0 . — Ns 


Altitudo ejuſdem Limbi correcta 
Parallaxis Solis 


Semidiameter Solis — — 5 
Altitudo vera Centri Solis — . 

Declinatio Solis Auſtraliseꝛk;v ⁰—.— 
Altitudo Xqu atoris — — 
Complementum, ſeu Poli elevatio "i 


Altitudo Limbi ſuperioris Solis ſextante obſervata — 


Retractio propria hujus altitudinis — 


Altitudo correcta ejuſdem Limbi 


Semidiameter Solis 


— 


Alticudo vera Centri Solis 


04 27 7 
SS 
3 42 34 
29” 1 © 
039 
as. - 59 44 
28 59 28 
x24 
$5 43 7 
22 34 24 
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3 
Altitudo Æquatoris — — — 51 17 37 


Complementum, ſeu Latitudo Ulylp, '—. — 38 42 29 


Altitudo Limbi ſuperioris Solis quadrante obſervata 28 20 22 
Refractio propria hujus Altitudinis — — 1 39 


Decemb. 2d. 


Altitudo correcta Limbi ſuperioris Sol — — 28 18 43 
Parallaxis 


Altitudo vera Limbi faperiori Solis — — 28 18 47 | 
Semidiameter Solis —— h 


8 — — IO * + 0 — . * Wer — 8 * . 
* Lac _ — 4 - — — C — — 
. —_ — — — 2 — 1 = — ne 
een 1 * i £ x — 22 . — — — — — — — 0 — 8 — 
_ > 8 —— — a Q 7 — ; * , Mpeg — * 6 : 
— 2 U 2 4 O 1 Ac: 12 - 1 — — ä — —— 
* n , - . 9 * . : * * —— x" — - 
— - 0 Ep as = — 3 5 f 3 5 
PF i EO OTE "IOC 8 — . 2 — . — 4 | —— 4 . 
pon — Pi 3 — — — 
5 1 Is > 2" : 
l — — — 
5 hs — 


ä— —4IAI—7 — —— ee n= ee, 


Duas Solis altitudines ſextante Aſtronomico obſervavimus ante Me- Jan. 9. 
ridiem, totidemque poſt Meridiem, alteras alieris reſpondentes, in ver- 
ticalibus ſcilicet à Meridiano æquidiſtantibus; quod ut accuratitis fi- 
erct, addita ſunt altitudinibus pomeridianis icr upula convenientia, 
quz nimirum ex declinatione Solis, utcunque minori, refur di debe- 
bant in ipſam Solis verticalem altitudinem. Hus ow dem © ſervati- 2 
ones catends inſtituimus, ut noſtri horologii pendlulo inſtructi vel 
minimam a tempore vero diſcordiam deprehe nieremius, ſimulque 

meridianas 


Altitudo vera Centri Solis — — 28 2 26 
Declinatio TY — — — 23 14 57 j 
Wee 1 
— IM 
Canton, ſeu Latitudo Uh mp. 33 44-37 Wl 
Altitudo Limbi inferioris Solis ſextante obſlervata — 28 47 10 Fan. 8.1716. 1 
Refractio propria hujus altitudinis — 5 go” 1 
5 At "if fi 
Altitudo correcta Limbi inferioris Solis —— — 28 45 33 Wl. 
Parallaxis Solis r | — | —— 1 8 a - W 
Altitudo vera Limbi inferioris Solis —— — 28 45 37 1 
Semidiameter apparens Solis — — 16 21 1 
Altitudo vera Centri Solis — — 29 1 58 | Ri 
Declinatio Auſtralis Solis ———— — — 22 15 42 | Wh 
Altitudo Æquatoriesä— — —— 51 i7 40 10 
Complementum, ſeu Latitudo Ulyſlip. ——— 38 42 20 1 
; 


* 4 
— —— 
= — — 
* * * 3 — - — — 


— 


= . — AN A 
— — — ——— — — = 
__ — — = * P 1 +” 


7 
— — 


r 
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meridianas lineas, quibus non unis utimur in hoc noſtto Collegio, ite- 


rum atque iteràùqm ad trutinam revocaremus., Utræque verd obſ-r- 
vationes inter ſe collate, adeò exactè conſenſere in eadem difercy. 
tia oſtendenda, ut de illarum rectitudine non niſi temerè dubitarem 


Opportunè igitur his ipſis obſervationibus uſuros nos duxi ad Poli 
quoque altitudinem explorandam; his tribus nempe cognitis, altitu- 
dine Solis, cufdem declinatione, & hora diei. 


Q . 5 
Altitudo Solis vera | LO — 20 36 18 
Ezuſdem declinatio Auſtralis— — 22 8 11 
Tempus verum obſervatæ altitudinis 9 26 


Ex his igitur, per calculos Trigonometricos, quos inivimus (nec 
tamen hic apponere opus eſt) reſultat Poli elevatio UlyMpone, 38 
„ | Bo 5 
427 240 


Iterum, ex ſecunda obſervatione matutina, ; 
BANKudO Vers SONS: *- mowocames -- cnamd — 23 25 

1 Nee ag 5 47% 

 Ejuldem declinatio Auſtralis — —— 22 8 10 

Tempus verum obſervatæ altitudinis— — 10%, 4 41 


Ex quibus pariter per Trigonometriam reſultat Poli elevatio UlyMp. 
3848 h e Do | 

Ex obſervationibus pomeridianis, in quibus pene omnia ſunt eadem 
atque in obſervationibus matutinis, eadem quoque inferrr debebat al. 
titudo Poli, ac proinde novis calculis non fuit opus. 

Jam vero ex omnium oblervationum complexu, inferre hactenus 
licer Latituginem Ulyſſiponenſem in hoc Collegio divi Antonii, aut 
etiam in Palatio Regio obſervatam non excedere 31? 43', nec mino— 
rem eſſe 3$9 42'; propitis vero accedere ad 38? 42' 30“. Quod 
ſane quamprimum novis atque iteratis oblervationibus certits in— 
noteſcet. | V 15 f 

Aliorum diſſidium in hac Elevatione aſſignanda, vel ex aliquo in- 
ſtrumentorum vitio (quod non facile noſtris contingere potuit, cum 
& plura ſint, & grandiuſcula, nec uno ab artifice elaborata, ac tan- 
dem ſæpidùs adhibita in idem ſemper conſpiraverint) vel ex locorum 
diverſitate, in quibus obſervationes habite ſunt oriri putaverim. 
Eſt enim Ulyſſi po ſatis ampla; & a Borea ad Meridiem plus una cx- 


tenditur Leuca, que quidem diſtantia trium, vel quatuor minutorum 


parere poſlet diſcordiam. Accedit ad hæc non exigua difficuitas, 
quam quiſque, vel peritiſſimus, experiri ſolet in determinanda extre- 
mitate umbre vere, eademque a penumbra ſecernend ; quam fand 
difficultatem non facile declinaverit clariſſimus Vir, de quo ſuperius 
memini, Emanuel Pimentel, in ſuis. obſervationibus per umbram 

rectam 
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- rectam Gnomonis. Ac proinde nec mirum ſi qua intercedat diver- 
ſitas, cum non una fit inſtrumèntorum conditio. 55 


R by 

4. Altitudo Meridiana limbi ſuper. Solis, Quadrante the ſame. No. 

Murali quinque pedum — —— „„ 85 p. 409. 
Correctio additiva Quadrantis — — — o 
Altitudo apparens ejuſdem limbi — — == 6% 15 $0 
Refractio — — — — 23 
Altitudo correQa, & vera limbi ſuperioris — — 67 14 17 
Semidiameter Solis apparens — — 44 5D 
Altitudo vera centiꝛ — 66 58 27 
Declinatio Borealis — — 15 40 36 
Altitudo /Equatoris —— — — 51 7 45 


Elevatio Poli 


— — 38 42 15 


Altitudo Meridiana limbi ſuper. Solis, Quadrante 


aſtronomico trium pedum — 75 5 20 Fan, 22. 
Correctio Quadrantis ſubtrahendaa ʒ — — _ 3 
Altitudo apparens prædicti limbi _ , 1 4-44 
Refractio — — „„ 
Altitudo vera limbi ſuperioris — — „ 3 8 

emidiameter Solis apparens — — — 15 53 
Altitudo vera centri Solis — — — 74 46 35 
Ejuſdem Declinatio Borealis — — "#4. 08. 20: 
Ae Equatoris | — —ĩ — 1 46 
Eleyatio Poli — — E 
Altitudo Meridiana Lucidæ Lyræ, Farms Mu- 7j 
rali quinque pedum — — 89 40 15 Aug. nt; 
Correctio Quadrantis, addit. — — 10 15 
Altitudo vera ſideris — — — 9 5 
Declinatio Borealis, ex tabulis Flamſteadi W 
Altitudo Aquatoris — — . 51 1 35 
Elevatio Poli 5 8 — 38 42 25 
Altitudo Meridiana limbi ſup. Solis, coden Rradranie | E 

Murali — — — 65 49 13 N 
Correctio Quadr. Al. — — 10 15 
Altitudo apparens ejuſdem limbi 8 — 63 39 28 
Retractio — TTT. 24 
Altitudo vera limbi ſuperioris VV „ 
Semidliameter 8 Sols — 15 33 
Altitudo Vera Centr 3 — — 65 42 11 


Declinatio 
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Set. 24. 


Octob. 27. 


Correct io Inſtrumenti additiv a a 


Altitudo limbi ſaperioris cor. — 
Parallaxis — — 

Altitudo vera ejuſdem limbbi — — 
Semidiameter ſolis apparens — — DO 


ore Piſcis Auſtrini, eodem Sextante — 
Correctio Inſtrumenti additiva —ꝛ— 
Altitudo Apparens 3 = 
Refractio 72 as 


Altitudo Aquatoris 
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| Peclinatio Bor. om — — _ 
Altitudo Aquatoris — — — 
Elevatio Poli — ä == 


Altitudo Meridiana limbi ſup. Solis, uadrante abs 


nomico irium pedum 


Correctio Quadrantis ſubtr. — 3 
Altitudo apparens ejuſdem limbi — — 
Refractio — A e 
Altitudo apparens correcta — 
Parallaxis 


— 
— — mꝙ— — 
—— 
— 


Altitudo vera limbi 8 


Semidiameter Solis apparens — 
Altitudo vera centri Solis — 
Ejuſdem Declinatio Auſtralis — — 
Altitudo ZEquatoris — 3 
Elevatio Poli — 3 


Altitudo Meridiana limbi ſup. Solis, Sextante 


Altitudo apparens — Iimbl — 
Refractio . 


Altitudo vera centri . 


Ejuſdem Declinatio Auſtralis——- — 


Altitudo ÆEquatories — — — 
Elevatio Poli — — — 


Altitude Meridiana Fomahantis Aquarii ſeu adde in 


Altitudo vera fideris  — 
Declinatio Auſtralis ex De La Hire 


— 
— 


Elevatio Poli 


0 Y N 
I4 25 30 
51-17 41 
go 42-19 
50 47 11 

N 

50 44 34 
44 

50 43 50 
1 

50 43 52 
BT 

50 27 48 
50 12 

FT 18 0 
0 
38 40 15 
8 3 

32 120 
= 

38 45 14 
38 45 17 
26 13 

38 29 5 
12 48 34 
. 
38 42 21 
20 9 35 
6 5 

20 18 8 
2 26 

20 13 34 
. 
31 17 35 
38 42 17 


< 


Obſervation of Latitude and Variation. 
Ex prædictis Obſervationibus, non imprudenter ſtatui poteſt la- 
titndo Obſervatorii Regii in auld 38% 42“ 20”, naſtri vero Collegii D. 
Antonii Magni, 389 42“ 300. 


5. Ex permultis accuratiſſimis obſervationibus Telonis Martis La- O eu 


titudo inventa eſt 438 6. 55%. lon by F. Ant. k þ 
| aval. No. Ws | 
6. On Wedneſday, Feb. 2. we took our Departure from Java 8 WD i | 
Head, allowing it to lie in the Latitude of 69 45 South. 0 4 
1 | | and Variation, I 
By a good Amplitude made 30 28“ Varit, NWly,  Yater mn Board 4 
Latitude by Account 9 39 South. | - 5 i 
Merid. Dift. from Fava Head 43 J Weſt, | pn bi 
R . Wat le bode 1 
Longitude from ditto 45.3 -- Head 9 Sr. * 
z. By a good Azimuth made 4 45 Variat. N Wy. Icliena, A. P. 0 
Latitude by good Obſervat. 13 43 South. 25% Ii 
Merid. Diſt. from Java Head i 5 1 
| | | 5% Weſt. - Hilley, LL.D. ti! 
Longitude from ditto 3 „ F. R. S. No Wil 
By a good Amplitude 4 32 Vaxiat. NWly. 424. p. 331. (11 
Latitude per Obſervation _ 15 18 South. W | 
Merid. Ditt. from Java Head 8 1 2 Weſt 1 
Longitude from ditto „ . 1 
By a good Azimuth and Amplitude 4 51 Varit, NWly. Bb. 21. if 
Latitude per Obſervation _ 18 12 South. Pee 17 
Merid. Diſt. from Java Head 17 28 5 Weſt ö Wy! 
| Longitude from ditto VVV k 
By a good Amplitude 6 8 Variat. NWiy. Feb. 25. in 
Latitude per Obſervation _ „ Sou. wh 
Merid. Diſt. from Java Head 1 2 Weſt. | 
Longitude from ditto 1 : 0 
By a good Azimuth 10 Voariat. N WI. Fb. 29. Ri 
Latitude per Obſervation _ 21 oo South, 1 Wh 
Merid. Diſt. from Java Head 30 28 2 Weſt (81 
Longitude from ditto 43- 433 . Wl || 
By a good Amplitude made 15 15 Variat. NWIy. March 5. 10 
Latitude per Obſervation 23 16 South. 8h 
Merid. Diſt. from Java Head 37 18% wan 1 
Longitude from ditto 38 58 oh 1 
By a good Amplitude made 18 -2:- Variat, NWiy. March 8. 4 
Latitude per Obſervation 25 11 - South. = Wi! 
Merid. Diſt. from Java Head 40 30 2 Weſt. 10 
Longitude from dittod 42 33 8 is. 5 | 05 
By an Azimuth & Amplitude made 19 oo Variat. NWI T). UA ke. „ = a 
Latitude per Obſervation 22 = 5 
Meridian Diſtance 42 42 2. Weſt 0 
Longitude 44 15 8 . 1 


111 Be 


4.22 


March 13. 


Mar. 17. 


Mar. 19. 


Mar. 22. 


Mar. 24. 


Ar d 6. 


* 


Apr. to. 


Apr. 13. 


Obſervations of Latitude and Variation. 


By a very good Amplitude 


Latitude per Obſervation 
Meridian Diſtance 
Longitude from Java 

By a good Azimuth made 
Latitude by Account 


Merid. Diſt. from Java Head 


Longirude ditto 
By a good Azimuth had 
Latitude per Obſervation 


Meridian Diſtance 


Longitude 


By a good Azimuth had 


Latitude per Account 
Merid. Diſt. from Java [lead 
Longitude from ditto 

By a good Amplitude had 
Latitude per Obſervation 


Meridian Diſtance 


Longitude 

By a good Amplitude made 
Latitude by Obſervation 
Merid. Diſt. from ava Head 
Longitude from ditto 


By a good Azimuth & Amplitude 
Latitude per Obſervation 


Merid. Diſt. from Java Head 
Longitude from ditto 

By a good Amplitude made 
Latitude per Obſervation 
Merid. Diſt. from Java Head 


| Longitude from ditto 
By a very good Amplitude made 


Latitude by Obſervation 


Meridian Diſtance from Java Head 


Longitude from ditto 
By a good Azim. & Amplitude made 
Latitude per Obſervation _ 
Merid. Diſt. from Java Head 
Longitude from ditto 


By a good Azim. & Amplit. made 1 


Latitude per Obſervation _ 
Merid. Diſt. from Java Head 
Longitude from ditto = 


219 


27 
44 


07 


45 Variat. N Wy. 


23 South. 
14 7 
2 47 Weſt, 
23 Variat, NWly. 
28 South. 
75 „ Weſt. 
50 Variat. NWIV. 

| 8 South. 
45 12 Welt. 
15 Varit, NWIy. 
23 South. 
4% 


Welt. 


41 : Variat. NWly. 
47 South, 


16 Variat. NWͤIy. 
58 South. 


3 Weſt. 


Variat. NWiy. 
South. 


oy Weſt. 


4 South. 
1 7 Weſt. 


30 Variat. NWly. 
42 South. 


> Variat. NWily. 
10 South. 


b wet. 
40 Variat. N Wly. 
58 South. 
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Bya very good Azim. & Amplitudes 155 45! Variat. NWIy. Atril 14. 
Latitude per Obſervation 37 4 South. 
Merid. Diſt. from Java Head 70 54) w Rl 
We 
Longitude from ditto 1 
N. B. This Day I Judged Cape Bonne Eſperance to bear N. by W. 
from me, Diſtance 2“ 34. 
By a very good Azimuth made 16% 14 Variat. NWIV. Apr. 16. 
Latitude per Obſervation 365 1 5 South. 
Merid. Diſt, from Java Head Wo 
Ditto from Cape Bonne Eſperance 00 Wet. 
Longitude from Java Head 85 
By a very good Amplitude made 15 i Variat. NWIy. Apr. 18. 
Latitude per Obſervation 35 South. | 
Merid. Diſt. from Java Head 79 
Ditto from Cape Bonne Eſperance 1 FLO 
Longitude from Java Head 86 
By a very good Azimuth made 14 ph Variat. N Wly. Apr. 21 
Latitude per Obſervation 32 23 South. 
Merid. Diſt. from Java Head 81 92 _ 
Ditto from Cape Bonne Zſperance 3 40 PWeſt. 
Longitude from Java Head 87-9 5 
By a good Amplitude made 12 39 Variat. NWly: Abr. 24. 
Latitude by Obſervation J 
Merid. Diſt. from 7ava Head „ ? 3 
Ditto from Cape Bonne Eſperance 7 23 eWelt. 
Longitude from ava Head 89 18 . = 
By a good Azimuth made 11 20 Variation. Apr. 29. 
Latitude per Obſervation 21 45 South. „ 
Merid. Diſt. from Java Head 90 
Ditto from Cape Bonne Eſperance 11 41 > Welt. 
Longitude from Java Head 92. 20 & 
Latitude per Obſervation 16 oo South, May 5. 
Merid. Diſt. from Java Head 
Ditto from Cape Bonne Eſperance 20 16 wel. 
IJ. ongitude from Java Head 99 . 
By an a Ampl. the Night before came in 8 8 NWIy. 4 175 565 
At Noon Barn Point bore W by N z. N. Diſtance 5 Miles. on and Map 
of the King- 


VI. From Tunis I cravelled as far Weſtward as Hy dra, and from dom of Tunis, 


thence went to Tojer, paſſing from Tegew/e hrongh 


the Lake of by the Rev. 


Mr. Thomas 


Marks, or the Palus Tritonia, as I take it, to Gaps from Gaps I Shaw, Chap- 


travelled all the Way 


upon the Coaſt to Biſerta but ar the ſame lain 7» the 


Time took Care to viſit ſuch Places within Land, where I could e, Naas 
learn of any Ruins or Curioſities. I made uſe of a ſmall, but very Ne qui p. 
good Mariners Compaſs, and found the Variation at Cairevan IO , 


. Hy Degr. Fig, 198. 


—— 
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Deſcription and Map of Tunis, 
Degr. Weſt ; at Biſerta ſomething more than 12 Degr. and ar 
Algier J find it now to be 30 Degr. 30 Min. I carried along with 
me likewiſe a Braſs Quadrant of a Foot Radius, and took the La- 
titudes of Tunis, Cairwan, Spetula, Gaffſa, Toſer, Ebillee, Gaps, 
Stax, Suſa, Lowharia and Biſerta, with all the Exactneſs ſuch an 
Inſtrument would admit of. As to the Longitude, moſt Mariners 
whom I have converſed with, agree within 10 or 12 Miles, that the 
Diſtance between Algier and the Goletta (or Port of Tunis) is 400 
Miles. I have made this Voyage 4 Times, and the Reckonings we 
made aboard, amounted only to 390. I have made therefore the 
Meridional Diſtance betwixt this Place and Cape Carthage 350 
Miles: (allowing 48 to a Degree of Longitude ) for as this whole 
Courle is not upon the ſame Parallel, we may very well allow 40 or 
30 Miles for the oblique Sailing; becauſe the Courſe is in 37 Degr. 
20 Min. N. Lat. but Algier lies in 36 Degr. 48. Min. and the Goletts 
in 36 Degr. 40 Min, N e 
The Kingdom of Tunis is bounded to the North and Eaſt witli 
the Mediterranean Sea, to the Weſt with the Kingdom of Algier, 


and to the South with that of Tripoly, It is 230 Miles in Length 


from the Iſle of Gerba, in Lat. 339 24“, to Cape Serra, in Lat. 378 
16', and 128 Miles in its greateſt Breadth from Monaſteer to Tibeſa. 
Sheka, its utmoſt Boundary to the Weſt, lies in Long. O 26 and 
Clybea, its utmoſt Boundary to the Eaſt, in 10 47' from London. 


Of the Modern Geographers, Luyts ſeems to have been the beſt 


acquainted with its Extent in genera], giving it 3* of Longitude, 
and (above) 4“ in Latitude. The Sanſons place it above 3“ fur- 


ther to the South than it ſhould be, and their Error is greater, in re- 


lation to the Longitude. Moll places it a few Minutes only too far 


to the Noxth, bur to the South he has extended it beyond the Pa- 


rallel of Tripoly, wherein I find he has been followed by Mr. De 
Liſle, in his Map of Africa, 1722. But a long Chain of Mountains 


which run in the ſame Paralicl of Latitude with Gerba, are the Li- 
mits of Tunis and Tripoly. 


If we take the Antients for our Guides, we ſhall ſtil] find further 


Errors and Diſagreements. For Ptolemy makes the Difference of 
Latitude betwixi Carthage and Gaps, almoſt the two Extremitics of 
the Kingdom, to be only 1 Degr. and 30 Min. (provided the Italian 


Copy I make ſe of be correct.) The like Diſtance he puts be- 


tween Gaps and Yo/-r, making thereby the latter 110 Miles more to 
the South; whert:; 1 found it 18 Miles more to the North. Thus 


again he places Ga in Latitude 29% 45' and Gaps. in 30“ 30 
making Gaps 3 gat Way to the North; whereas the Courſe from 


_ Gaffja to Gaps, near 80 Miles South-Eaſt : not to ſpeak of his 


placing Carthage, and ſo reſpectively of other Places, too far to the 
South by near 4 30“ or 270 Miles, The like Errors may be ob- 
ferved as to his Diterence of Longitude of particular Places, and as 


K 
5 
1 


Deſcription and Map of Tunis. 
to his Scale of Longitude in General, which he places at leaſt 10® 
too far to the Eaſt. 

The Antonine Itinerary will alſo admit of ſeveral Doubts and Con- 
tradictions, as Kicciolus has already obſerved, Geogr. p. 74. and 
therefore is not to be altogether depended upon; though it mult [t1] 
be allowed to be a much better Conductor than Pfolemy. Thus the 
Author of the Iinerary makes it to be 216 Miles from Sfeſula, I 
preſume by the Way of Adrumettum, to Clypea, thereby making 
Clypea 111 Miles from Adrumettum ; whereas in another Place, in 
his Maritime Itinerary, he only makes a Difference of about 44 


Miles, or 350 Furlongs. And again he makes the direct Road from 
Carthage through Laribus and Theveſte to Cirta, to be 332 Miles; 


but the Road by Hippo Regius, or Bona, which ſhould be further, 
only 312. So that great Caution is to be obſerved in following 
that Authority. Ez) | 


Pliny is not ſo particular as either Ptolemy or the Ttinerary. He 


lays down Things in general, and therefore can give but little 


_ Light and Aſſiſtance to a Traveller, in pointing out to him the an- 
tient Boundaries, or the particular Cities of this Kingdom. His Al- 
phabetical Collection of Towns, has but little Inſtruction in it, ane 
where he would ſeem to follow ſome Order and Method, as in nam- 
ing the Towns along the Coaſt of Byzacium, he places Adrume!tin: 


and Ruſpina after Leptis; thereby inſinuating, as if Leplis lay at a 


greater Diſtance from the leſſer Syr/is; the contrrary to which is 
proved eaſily from Hirtius and other Authors. And it with Cluve— 
ius, Sc. we ſhould make the Africa of Pliny, comprehending even 
the two Provinces of Zeugilaua and Bygacium, to be the Kingdom 
of Tunis, we ſhall meet with great Difficulcies in the Geography, 
clpecially of Byzacium, which is the Southern, and ought to be the 
greater Part of it. For as Pliny makes it only 250 Miles in Circuit, 
and to extend from Adrumettum or Hercla North to Sabrata, or to 
Gaps only, or Tacape South, we ſhall find that this Number of Miles 
will not be ſufficient to meaſure the Coaſt twice over, and there- 
fore can lay no Claim at all to any Part of the Continent. But how 
far ſhort ſoever this Calculation may be of the Truth, it ſeems very 
probable, that the Province of Had umet!im, as deſcribed by Pto- 


/emy, how faulty ſoever he may be in Parttalars, is the Byzacium 


Which we look after, and that it included the Blive el Greed, or 
Country of Dates, which Pliny and the Author of the Hlincrary 
ſcem to have known nothing of, or not to have regarded, For Y- 
lemy's Uſulitanum, Turza, Zugara, Cities itil preferving their old 
Names, and near upon the ſame Latitude With Aur mettum, continue 
to remain its Boundaries to the North; as Tofer and Gaps, the 
Tiſiro and Capi, or Tacape of the & tients, do tne South; while 
Terry and Gaffja, or the anticnt Tocn and Caſa, erin the 

| Midland 
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Midland Continent. And in this Situation, “ Strabo ſeems to place 
his Byzacii; and at the fame Time makes the Country of the Car- 
haginians to be only the Zeugitana of Pliny, contrary to the Opini- 
on of ſome Geographers, who give it a much greater Extent. How. 
ever the Zeraitana, or the greater Part of it at leaſt, is ſtill called 


f Fregea or Frikea by the Arabs; and as this is without doubt a Cor. 


ruption of its antient Name, ſo the Tradition of it through fo man 
Ages, may perhaps be a ſtronger Argument, that this was the 4/- 
rica properly ſo called of Pliny, or the Province of Africa, by 
Way of Eminence, than moſt of the Geographical Reaſons which 
have hitherto appeared to the Contrary. | 2 CEL 

The Kingdom ot Tris then contains the Africa propria of Pliny, 

with the Bygacium of S$trabo, or the Province of Hadrumettum ol 

Ptolemy, to which we are likewiſe to add ſo much of Numidia as lies 
half a Day's Journey, or ſix Leagues Weſt of K2f"; for Keff or 
Sicca Venerea is now Part of theſe Dominions, and which Prolin; 
and Pliny place in Numidia, though it is almoſt in the ſame Meridi- 
an with the River Tu/ca. 2 5 


4 © HE "T0, | » 1 3 13 
enn VII. M. de Liſie in the Account of his Method of making ok ex- 


Comarifes of act Plan of Paris, and comparing it with London, and other Cities, 


;be Magnitnde firſt ſhews, by what Means he proceeded in determining the true 
of Paris ci Situation of the ſeveral Places in Paris: After which he explains his 
London a.] Manner of drawing a true Meridian Line through that City; 


85 ſeveral other 


„e, whereby he was enabled to divide it by Meridians and Parallels, as 
Cities, print. ed 3 „ | | k | 
+1 in the Me- is practiſed in a general Map: And then he goes on in the follow- 
moirs of the Ing Words VL I 1; | 
Royal Acade- . traced the Parallels from 15 to 15 Seconds, and the Meridians 
my of ScIences ce from 2Qto 20. And, as under the Parallel of Paris, 15 Degree, 
at Paris for the cc | 1. . ] = 2 / 2 0 1 g 1 Pl ] lik F : 
Year 1726. of atitude are equiva ent to 20 of ongitude, and the like is 111: 
By Peter Da- of Minutes and Seconds; by allowing 5 Seconds more to the Inter- 
vall. N. © wvals of the Meridians, than to thoſe of the Parallels, I formed 
402. P. 432.4 perfect Squares. | 


He ſays, the chief Uſe he intended to make of theſe Squares, 


was to compare the Magnitude of Paris with that of London, and 


gives an Account of what Method he took to procure a juſt Plan of 


this Ciry, which he reduced to the fame Scale as that of Paris, and 
proceeds chuss TOA Ts 


« T traced upon it in like Manner, Squares from 15 t9 15 Seconds 


« of a great Circle, and then I was prepared to compare the Great- 
«© neſs of the two Cities.“ Ke, ns 

« The Reſult of this Compariſon is, that Paris contains 63 of the/? 
« Squares, which makes for its Superficies 3538647 ſquare Toles : 
And that London contains only 60 of thoſe Squares, or 3370 140 
ee {quare Toiſes. And 


* Supra Syrtes P/y//os atque Najamones atque Getularum aliquos : deinde Sintas & 
 Byzacios uſque ad Carthaginienſem regionem: ea enim elt multa. SAC. Geegr. J. 2. 
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Magmtude of Paris and London. 


And from hence he concludes, that Paris is one twentieth Part 


greater than London, though he ſays he has excluded ſeveral Gar- 
dens, contained within Paris, out of this Menfuration, which would 
have made it bear ſtill a greater Proportion to London. 

Upon reading this Account of M. de Liſls, it immediately occur- 


red to me, that the Method which he has here taken of compa- 


ring the Magnitudes of Paris and London, from whence he in— 
fers that the firſt of theſe Cities is oze twentieth greater than the 
latter, is founded on a falſe Suppoſition, viz. That under the Pa- 
rallel of Paris 20 Degrees of Longitude are equal to 15 of Latitude, 
and conſequently that by drawing Meridians from 20 to 20 Seconds, 
and Parallels from 15 to 15, the Figures formed by their Interſec- 
tion will be perfect Squares For the Equator and its Parallels are to 
each other as the Sines of their veſpective Diſtances from the Pole. 
Whence, as the Radius, or Sine of go Degrees, is to the Sine of the 
Diſtance of any Parallel from the Pole, or Coſine of its Latitude: : 
ſo is a Degree or any other Part of the Zquator, or of any great Circle, 


to the like Part of the given Parallel. Therefore taking the mean 
Latitude of Paris at 489. 51', the Proportion of the Degrees of a 


great Circle to thoſe of the Parallel of Paris will by a Table of 
Sines be found to be as 1 to .6580326. Whereas according to M. 
de Lifle, that Proportion is only as 20 to 15, or as 1 to.75. The 
Figures therefore which A. de Liſte calls Squares, are not ſuch, but 
Retaneles, whoſe longeſt Side containing 15 Seconds of a great Cir- 
cle, bears the ſame Proportion to the ſhorteſt, containing 20 Se- 
conds of the Parallel of Paris, as .75 does to . 658, c. or nearl 

as 8 to 7. And the Intervals, which he ought to have allowed to 
the Meridians, to make perfect Squares of theſe Fi igures, ought to 


have been % c. Seconds, or nearly 22” f or 22%. 48” of the 


Parallel of Paris. 


Now M. de Liſle ſays, theſe Figures are pelle Squares, and 
has computed them as Squares, whoſe Side was 157 of a great Cir- 


wk ; for he ſays Paris contains 63 of theſe Squares, which makes 
538047 ſquare Toiſes, which laſt Number being divided by 63, 


Fe Quote 56169 will be the Number of ſquare Toiſes contained in 
each S Square, whoſe ſquare Root gives 237 Joiſes for the Side of each 
Square, which is juſt 15” of 2,0. or a Degree of a great Circle. 

M. de Liſle hath therefore by this Account made the ſuperficial 
Content of each Rectangle, and conſequently of the whole City of 
Paris too great by near one ſeventh. To confirm which beyond 


Contradiction we have M. de Liſſe's own Teſtimony, who in the 


Plan he himſelf has drawn and publiſhed of Paris, and which he re- 
lers to in this very Account, has not made Squares of the above— 
mentioned Figures, but has given to their reſpective Sides the Pro- 
portion of 8 to 7, which is as near the true one as can well be ex- 
prets'd by Lines, in a Plan ol no o larger a Scale than this, aa 
Now 


428 Trial of the Inſtrument for taking Angles. 
Now in the Account we have been conſidering, M. de Liſl: ſays 
himſelf, that in his meaſuring of London he drew Squares, whoſe 
Sides contained 15 Seconds of a great Circle, and of theſe he lays, 
London contains ſixty. 9 
Therefore to compare Paris with London, we ought for the fore- 
going Reaſons to make an Abatement out of the 63 Rectangles 
winch Paris contains, nearly in the Proportion of 8 to; but be- 
cauſe that 1s a little greater than the true one ; let us make ſuch A- 
batement only in the Proportion of 9 to 8, which is pretty conſider- 
7 ably leſs than the juſt one. By which Abatement the Number of 
| Squares, whoſe Side is 15 Seconds of a great Circle contained in 
Paris, will be reduced from 63 to 56. And conſequently, accord- 
ing to M. de Liſle's own Way of meaſuring, the Magnitude of Lon- 
don will be to that of Paris as 60 to 56, or as 15 to 14; or London 
will be one fourteenth greater than Paris. But to determine what 
Proportion thoſe two Cities really bear to each other, requires a 
more exact Menſuration of London than any we yet have, which 
whoever would undertake, I think he cannot follow a better Method 
than that M. de Lifſe has taken, and would adviſe him to conſult the 
Account upon which the foregoing Reflections are made, which he 
may find in the Memoires of the Royal Academy of Sciences, for the 
Tear 1725. pag. 48. ; 


3 VIII. In May 1731, I communicated to the Society the Deſcrip- 
A made n tion“ of a new Inſtrument for taking Angles, and produced a Spe- 
Board the cimen of an Inſtrument made accordingly. Several of the Gentlemen 
Chatham- to whom it was ſhewn, as well then as at other Times, entertained a a 
acht, a, favourable Opinion of the Probability of its Uſefulneſs, particularly 
8 cx our worthy Vice-Preſident Dr. Edmund Halley, Aſtr. Reg. and the 
in purſuance of Reverend M James Bradley, Aſtr. Pr. S. not only expreſſed their 
an Order nade Deſire that Trial ſnould be made of it at Sea, but promiſed the Favour 
2 A Loy * of their Company and Aſſiſtance on that Occaſion. 
22 The Inſtrument produced at the Society was made of Wood, and 
raliy, far the was intended chiefly for taking Altitudes of the Sun, Moon and 
 Trialef n Stays, from the viſible Horizon, either forwards or backwards ;_I 
hag yah for therefore procured another to be made of Braſs by Mr. F. Siſſon, for 
5 taking the Diſtance of any kind of Objects. It is ſupported by a 
by: Eg; V. ſingle Stem ſcrewed on to it on the under Side, the lower End of 
P. R. S. Ne which may reſt on the Ground, to eaſe the Obſerver of the Weight 
425-P: 341. of the Inſtrument. This Stem is alſo made to lengthen or ſhorten, 
by which Means the Inſtrument is brought to the proper Height 
for any Obſerver's Eye, either ſtanding or ſitting. Inſtead of a2 
Ball and Socket, it has two circular Arches fixed on its Back, by 
which it is readily ſet to any Poſition which the Situation of the Ob- 
jects may require, 
| See above; Chap. It. . 6. p. 139. The 


Trial m the Inflrument for taking Angles. 4.29 


The Right Honourable the Lords Commiſſioners of the Admiral- 
ty having been pleaſed to order the Chatham-Yatcht for the Trial of 
the ſaid Inſtrument, and to give Directions to Mr. James Young, 
Maft-r Attendant at Chatham, a Gentleman well ſkill'd in Naviga- 
tion, to be preſent at the Trial, my two Brothers and Self went on 
Board accordingly Aug. 30, being favoured with the Company (be- 
fides the two *forementioned Gentlemen ) of the Reverend Sir Rovert 
Pye, Bart. and Robert Ord, Eſq; Members of this Society. We 
met Mr. Young at Sheerneſs the next Day, who accompanied us down 

about three Leagues below the Nore, near the Spile-Sand, and was on 
Board on Friday, Sept. 1, when.we lay by there, and the ſeveral Al- 
titudes of the Sun were taken as it approached the Meridian from 
about Ten of the Clock ill Noon. 


The Obſervations were as follow. 


Aug. 3o, near Midnight, Mr. Bradley obſerved the 
Diſtance of Lucida Lyr@ from Cor Aquilz by A 


Braſs Inſtrument off Cana in ſtill W. e 34 163 30 
The ſame repeated was | 34-13-15 
The Error of the Inſtrument in.that Place is 2 3” to be ſubtracted. 

, The Diſtance of thoſe. Stars, according AV 
Flamſteed, is . * 
Which by the Witte is reduced to T4 14-40 
Aug. 31, about 10> 30% Mr. Bradley obſerved te 5 

Diſtance of Capella from the North Pointer in the 

Great Bear's Back, by the ſame Inſtrument, while we 

lay at Anchor in the Mouth of the Medway near | 

 Sheerneſs, the Wind blowing hard at N. E. 49 14 oo+ 

e 49 15 00 


Mr. Bradley and my elf making a ſmall Difference in numbring 
the Angle mark'd by the Index. 
The Error of the Diviſion of the Inſtrument there is 30⁰ to 


ce added. 
The Diſtance of thoſe Stars, ee to Mr. „ 
Flampeeed, is e 49 00 
By the Refraction reduced by. 49 14 20 


Clouds coming up EIT the repeating this 5 00 nor 
had we any Opportunity of making any others of this kind. 
Altitudes of the Sun obſerved by Mr. Bradley, lying at Anchor in 
the Mouth of the Medway, Aug. 31, Afternoon, the Wind at N. E. 
a freſh Gale, by the Wooden Inſtrument forwards. The Watch by 
the Mean of the Obſervations appearcd to be about 8' 45” too flow 
tne viſible Horizon being — 3 30% depreſſed below the truc 
K K k = 
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Trial of the Inſtrument for taking Angles. 
by the Height of the Obſerver's Eye above the Surface of the Wa. 
ter, amounting to about 8 or 9 Feet, 


True Alt. | Appt. Alt] JError:JObſerved 
Jof Sun's ] Re- Jof Sun's Alt. of the [of Di Alt. of the Errors of 
True | upper ffracti- [apper Sun's up- [viſion [Su n's up Obſerva- 
Time. [Limb from] on, [Limb from | per Limb ſof theſper Limb tion. 
the viſible] add. che vifible } obſerved. Inſtr. [correed. 
Horizon, Horizon. [Subſt 
U„VI—r.⅛½!!? ?y OS 8, 1 tp BSW 8 7 on „ 
20 36% 50 zit 54% 55 250 57 oo |2 159 54 45 |-0 40 
39; TIF - e i KS 17 „„ 2 
27 5Þ 49 52]; 2713 55 168 57 30 3 ocſs 54 30 — 0 49 
30 0 21 3 44 3 30 0 3 oe 7 · .4--0--46 
36 5cj7 18 44] 28/7 25 127 27 30 z och 25 30 [Ho 18 
39 c gx 2 48 1 6. oo, 2 15 2 45 =0 37 
41-40} -- 38 3:47 30 45 106 48 0 — 12 1516 45 45—[L— 29— 
CCC Sp 4 7.4: 10 00 2 15 „„ 
47 2255 40 -1:18. 315 48 1415. 31 o „„ 45. 79-31 
i 30 14 in 
F „ 1%. 4-14 00- If I-12. 00-0. 4 
52 3514 51 200 5 31 3. 30 13 oct. o 30 Io . 


Altitudes of the Sun, obſerved Sept. 1, before Noon, under Sail 


from Sheerneſs towards the Spile-Sand, with the Tide of Ebb, the 
Wind blowing hard at N. E. by the Wooden Inſtrument forward. 


The ſecond Speculum being removed by ſome Accident from its 
due Poſition, ſo as to increaſe the Angles obſerved about one De- 
gree three Minutes and a half, as appeared by the firſt Obſervations | 


of the Afternoon of the ſame Day, made with the ſame Inſtrument, 
in the ſame manner, while we continued lying-by near the Spile ; 

and that Degree and three Minutes and a half are added to the Er- 
rors of the Diviſions of the Inſtrument in the ſeventh Column. 


While theſe Obſervations were making, the Yatch ſteered at firſt 
chiefly E. ſometimes S. E. afterwards ſtood to the N. E. towards the 
Stoin. The Time of the Watch was regulated by ſome of the later 
Obſervations made when we were molt Eaſtward, and this was pro- 
bably the Cauſe why the firſt Altitudes, which were taken while we 
were more Weſterly, fall ſo much ſhort of the Compurations, the 
Difference decreaſing gradually as we advanced towards the Faſt, 
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| | 2 
Altitudes obſerved by Mr. Bradley. — 
: 
da | . True Alt. Appt. Alt. f 1 | | ! 
RJ ö of the Sun's Re- a! the Sun's | Altitude of er of Obſerved | : 
* Time by True lower i fratti- lower Limb the Sun's the In- Altitude of { Errors of Obſerya- 
| Watch. Time. | Limb from jon, from the lower Limb {trument | the Sun's tion. 
2 | | the viſible add. | viſible Ho- obſerved, _ | ſubſtract.] lower Limb 
8 Horizon. eon. | _ | corrected. 
| S 8 7 h. , TI 0 0 GET” 1 * . ol Sap 7 5 1 2 8 . 8 a ; T I , 7 Sk 
e 5 39] 5s 8 5406 9 % |r 5.45]15- 3 i 5 9 
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Altitudes obſerved by Mr. John Hadley. 
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True Alt.] Re- 
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Altitudes of the Sun, obſerved lying- by near the Spile, Sept. 1, before Noon, with the Wooden Inſtrument back- 
ward, the Wind continuing to blow hard, as before, at N. E. The Inſtrument when uſed for the back Obſervati- 
on was ſo adjuſted, as to allow for a Dip of the viſible Horizon of 24 Minutes; conſequently that Dip being ſup— 
poſed, as before, 3 Minutes, there remains only one Minute to be | 
n, which is accordingly ſubtracted in the 
Watch now appeared to be 9“ 30” roo ſlow. 
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ly mentioning them. 


to mention it, in order to explain the Nature of the Inſtrument 3 ane 


Trial of the Inſtrument for taking Angles. 
The firſt and ſixth Columns of the preceding Tables of Obſerya. 
tions are copied from the Minutes as they were ſet down at the Time 
The Diviſions. of the Wooden Inſtrument being not exact, I found 
it neceflary to make a Table to correct them by, which was done 
partly by meaſuring with Compaſſes, and partly by examining them 
againſt thoſe of another Inſtrument. The Corrections are every 
where to be ſubſtradted from the Angles obſerved, and the Error; 


of a Degree and three Minutes and a half, occaſioned by the 


miſplacing the ſecond Speculum in all the forward Obſervations of 
Sept. 1, being of the ſame kind, are joined with them, in the ſc. 
venth Column of the Tables of thoſe Obſervations. The laſt Co- 
lumn contains the Differences between the oblerved Altitudes, cor- 
rected by the *forementianed Table, and the Altitudes as they ought 
to have appeared by the Computations. Among them there are 
two or three which ſo much exceed any of the reit, that for that 


_ reaſon they ſeem to be rather owing to Miſtakes, in counting the 
Minutes on the Inſtrument, or the Time by the Watch, than to the 


Errors of the Obſervations. 
The greateſt Part of the Altitudes were taken by a Horizon not 


clear of Land, and by that Means not always ſo readily diſtinguiſh- 
able. The Obſervers were all Perſons quite unaccuſtornd to the 


Motion of a Ship at Sea, which in this Caſe was generally very creat 
and quick, the Veſſel we were in being only of about 60 Tuns 
Burthen, as the Maſter informed us, the ſmallneſs of which ra i: 
allo more liable to be lifted up and let down again by the Vs aves: 


And if the Difference of Height occaſioned by that Mears was a- 
bout four or five Feet, as we judged it to be, it muſt neceſſarily link 


and raiſe the viſible Horizon by Turns near one Minute. The 


Computations -of the Sun's Altitudes are all made for the Latitude 


of 519 28', whereas a good Part of them were taken under Sail, and 
upon different Tacks, the Veſſel ſometimes ſtanding N. E. or N. 
and at other times South Eaſt, for near a quarter of an Hour at 
Time. | Ne 

Several of theſe Circumſtances may probably .have contributec to 


increaſe the Inconfiſtency of the Obſervations 3 but as no particular 


Notice was taken of them at the Time, I content my ſelf with bare- 


The Principle on which the Contrivance of this Inſtrument de: 


pends, was laid down in the Philoſ. Tranſ. N. 420. in one Propolit!- 
on, and ſeveral Corollaries, the fifth of which contains the Ground 
of an Approximation for correcting ſome ſmall Errors which wil 


ariſe if the Plane of the Inſtrument be ſuffered to vary too much from 
the great Circle paſſing through the two Objects, when the Oblerva- 
tion is taken. There appears reaſon to think, that there will be very 


; g : 7; 
little Occaſion in Practice for that Correction; but it was necelaf; 


ad 
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as the manner of deducing that Corollary from the Propoſition may 


not appear obvious to every Reader, I have here annexed the De- 
monſtration of it. 
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Let OB C in the annexed Figure repreſent an infinite Sphere, at Fig. 199. 


whoſe Center R are placed the two Specula inclined to one ano- 
ther in any given Angle, and let their common Section coincile with 


the Diameter O R C Let BAN be the Circumference of a great 


Circle, to the Plane of which the common Section of the Specula 
ORC is perpendicular, and BR its Radius: Let Ya be the Cir- 
cumference of a Circle parallel to B AN, and at the Diſtance from 


it Bb: Draw Y D the Sine, and br the Sine complement of the 


Arch Bb: BD is the verſed Sine of the ſame, Let A be a Point 
of an Object placed in a Circumference of the great Circle BAN, 
and N the Point in which its Image is formed by the two ſucceſſive 
Reflections, as before deſcribed; and let a be a Point of another 
Object placed any where in the Circumference of the Parallc] ban, 
and ꝝ its Image; and let a %, be an Arch of a great Circle paſſing 
through the Points a and 1. The Point à is at the ſame Diſtance 


from the great Circle BAN, as the Point 6, i. e. at the Diltance 


Bb. Draw AR, AN, RN, ar, an, ru, aR and u R. 
By the fourth Corollary the Figures ARN and ar are ſimilar, 
and conſequently the Line AN is to the Line an as AR or BR 


is to ar or hr, i. e. as the Radius is to the Sine complement of the 
Diſtance BY. But AN is the Chord of the Arch AHN of _ 
great Circle BA N equal to the Tranſlation of the Point A, 


double the Inclination of the Specula, and an is the Chord of = 
Arch ahn of a great Circle, meaſuring the Angle a Rn, by which 
the Point a appears removed by the two Reflections, to an Eye 
placed in the Center R. Therefore the Tranſlation, or apparent 
Change of the Place of the Point à is meaſured by an Arch of a 
great Circle, whoſe Chord is to the Chord of the Arch AHN (e— 


qual to double the Inclination of the Specula ) as the Sine comple- 


ment of its Diſtance from the great Circle BAN is to the Radius. 


From any Point C of the Circumference OB C, draw the Chords 
CM and Cm, to the ſame Side of the Point C, and equal to the 


Chords AN and az reſpectively, draw the Radius R M, and from 
K and n draw RQ and P, both perpendicular to C M, and 
Cutting it in Q and BE + Q is the Sine complement, and C M 
double the Sine of half the Angle MRC, or AKN, or ol the 
Angle of Inclination of the Specula. The little Arch N m Will re. 
preſent the Difference of the apparent Tranſlations of the Obje cts in 


M and a; and if it be very ſmall, may be looked on as a ſtrait Line, 


and the little mixed T riangle M P as a rectilinear one, which will 


be ſimilar to RM, becauſe R M is perpendicular to Miu and R 
to CM, and the Angles at Q and P right Angles. . Hine Et 
may be taken as egial to Cm, and MP as The Difference of the 

VOL. VI. BE #1 Lines 
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Lin? MP nearly as RM to RQ: But CM 


ment of the Angle of Inclination of the Specula, and C M du. 


Trial of the Inſtrument for taking Angles. 
Lines CM and Cm. Therefore the little Arch M is to the 
Cm (i. e. an) as BR to br, and the Difference MP of CM and 


n to the Difference B D of BR and by as CM to B R. There. 
fore Mn, the Difference of the apparent Tranſlations, is to BP, 


the verſed Sine of the Diſtance B. or to an Arch equal to it, in 


the compound Ratio of RM the Radius to R Q the Sine comp! 


A, 
6 


ble the Sine of the ſame to B R the Radius, i. e. as C M to R i 


The Obſervation may be corrected by one eaſy Operation in Tri. 


gonometry, as will appear from the firit Part of this Corollary, vis. 
by taking the half of the Angle obſerved, and then finding another 
Angle, whoſe Sine is to the Sine of that half, as the Sine compl:- 
ment of the Diſtance B5 is to the Radius: This Angle doubled, 
will be the true Diſtance of the Objects. But as this Operation, 
though eaſy, will require the uſe of Figures, I rather choſe rhe Me- 


thod of Approximation, becauſe by that the Obſerver, retaining in 
his Memory the Proportions of the Sines of a few particular Arches 
to the Radius, may eaſily eſtimate the Correction without Figures, 
when the Angle is not great, and by a Line of artificial Numbers and 


Sines, may always determine it with greater ExaCtneſs than will ever 
be neceſſary. _ . | 

When the Angle obſerved is very near 180 Degrees, the Correction 
may be omitted; for then it will be eaſy to keep the Plane of the In- 


ſtrument ſo near that of the before- mentioned great Circle as not to 
want any, if the Situation of that Circle be known: If it be not, the 


Obſerver, when he ſees the two Objects together, may turn the In- 
ſtrument on the Axis of the Teleſcope, 'till he finds that Poſition of it 


by which he obtains the leaſt Angle; and this (if the Specula are ſet 
truly perpendicular to the Plane of the Inſtrument) will always happen 


when the Objects appear to coincide in the Line g 2, as expreſſed in 


| In Page 142. a Rule is given for finding to which Hand of the 
Obſerver the Object ſeen by Reflection ought to lie, but is reſtrained 


to the particular Form of the Inſtrument there deſcribed. The ge. 
neral Rule is, that when the Index is brought to the beginning of the 
Scale (i. e. to oo when the Inſtrument is deſigned for Angles under 


909, or to 909 when it is deſigned for Angles from go? to 180 !! 


then a Line be imagined to be drawn on it parallel to the Axis of the 
Teleſcope, or Line of Direction of the Sight, ſo as to point towards 
the Object ſeen directly; which ever way this Line is carried by the 


Motion of the Index along the Arch from oꝰ towards go? in the fir 
Caſe, or from go? towards 1809? in the ſecond, the ſame way ds 
Object ſeen by Reflection ought to lie from that which is feen 
dircctly. Ss * 


IX. The 


Chap. 11. f. 6. 


(i. e. AN) was tg 
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4 Method for rowing Men of War in a Calm. 


IX. To perfect the Art of Navigation, two Things ſeem princi- 
pally wanting. An eaſy Method tor finding the Longitude at Sca; 
and a Way to give a Veſſel its Courſe, when there's no Wind ſtir- 
ring. I flatter my ſelf to have found the laſt ; and hope to make it 
appear, that a Man of War may make a League an Hour in a Calm, 
by Means of revolving Oars, which are eaſily apply'd to the Sides ot 
the Ship, without occaſioning any Incumbrance. 
They take the Water perpendicularly, and enter far enough not to 
miſs it: And if the Water ſhould happen to evade the Stroke, the 
Rowers would not be much incommoded ; becauſe they would be 
ſupported at every Vibration, which 1s only of three Foot. Beſides, 
in the Uſe of inclined Oars, more than half the Time is loſt, in rait- 
ing and recovering the Oar, before they give the Stroke; which 
makes the Veſſel move by jerks, ſo that the People aboard feel (as 
it were) every Stroke of the Oars when they play; whereas, the 
revolving Oars always move equally, and ſucceed one another with- 
out Loſs of Time; which makes the Veſſel move uniformly, with- 
out affecting thoſe who are aboard. Tr is to be obſerved too, that a 
Gaily built on purpole for the Ule of inclined Oars, would not be 
ſo proper as another Veſſel for perpendicular Oars; becauſe the 
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Gally has a conſiderable Length and but little Height above che 


Water. 55 155 
Having propoſed this Invention to the Court of Vance, I was ſent 


ta Havre de Grace, to make a Tryal, which had the Approbation ot 


the Intendant. He made his Report, That the Officers at firſt ob 
jected to the Invention ; but as for his own part, the more particu- 
larly he conſider'd it, the more he was convinced of its Uſefulneſs. 
I was afterwards ſent to Marſeilles, where I made ſeveral Tryals on 
board a Gally; the Swiftneſs of which was compared with that of ano- 


ther Gally, equipped as uſual. M. de Chazelles, a Member of the 


Royal Academy of Sciences, and Engineer of the King's Gallies, had 
Orders to make his Obſervations, and ſend them to Court: A Copy 
of which he gave me, ſign'd with his own Hand, and is as follows, 


An Experiment of the Swifineſs of a Gaily, with perpendicular revalu- 
ing Oars, invented by Monſieur Du Quet 3 compared with that of a 


common Gally. Made at Marſcilles, &c, 


At 10 h. 3 min. in the Morning, the Syperbe Gally quitted her 

Station over-againſt the Argy/tins, in order to fall down to the 
Chain. e 5 1 

At 10 h. 11 m. ſhe came to the C Hai. 

At 10 h. 6 min. the Machine Gally quitted her Station, at the in 


The Reprt af 


M Nteur de 


 Chazelles. 


nermoſt Part of the Port. She had three Machines on each 


lide. 


Ebb: 10. 13. 
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A Method for rowing Men of 

10. 13. She came to the Chain. | 

10. 19. The two Gallies abreaſt, Both row with their who] 
Crews. 

10. 25. The Superbe paſſes; and then rows only with the hinder 

part of her Crew, 

10. 27. The Machine Gally paſſes. 

10. 28, Both row with their whole Crews. 
10. 30. The Superbe Gally paſſes; and then rows only with the 

fore-part of her Crew. i 

10. 32. The Machine Gally paſſes; upon which the Syperbe Gally 
claps no more Oars, till ſuch Time as ſhe has acquir'd the fam: 
Velocity with the Machine Gally: And it appeared, that with 

ſeven or eight Oars leſs than her Complement on each fide, ſhe 
kept up with the Machine Gally ; making about 200 Rowers, 
which was the Number of the Machine Gally's Crew. Therc 
was a little Wind a-head, which retarded the Szperbe ſomething - 
more than it did the Machine Gally ; becauſe the Syperbe had 
her Maſts and Yard-Arms ſtanding, and the other not. 

10. 43. Came to the Moorings of the Jes. The Sign given tor 
turning. 5 


War in a Calm, 


10. 47. The Superbe was come about. It appeared, that the Me- 
chine Gally was conſiderably quicker in turning than the Superb. 
10. 30. They came again into Port. PE 


By this it appears, that the Machine Gally has a conſiderable Ad-. 


vantage over the common one, in quitting her Station, and acqui- 


ring her firſt Motion: For, in ſeven Minutes, ſhe ran the whole 


Length of the Port; having quitted her Station by means of her 


Oars, without towing her ſelf by her Moorings ; which is what ano- 
ther Gally would not have effected, but very ſlowly. And the 
Superbe Gally, after ſhe had moved from her Station, was 8 Mi- 
nutes in going a leſs Diſtance than the Length of the Port. But it 


woe conſider the Experiment made without the Harbour, it ſeems to 


prove the common Gally to have the Advantage over the Machine 
Gally, though the Number of Hands be equal. For, with 8 Oars 


leſs than her Complement on each ſide, ſhe kept up with the Ma— 


chine Gally, notwithſtanding the greater Reſiſtance of the Wind a. 
gainſt her Maſts. However, if we conſider, that the Crew of the 
Superbe was a great deal better than that of the Machine Gally; 


that the Superbe is acknowledged to be one of the beit Sailors che 


King has; whereas that which had the Machines, is an old decayed 
Gally, and reckoned a very bad Sailor; beſides that the Crew 0! 


the Syperbe are much better acquainted with the common Oar, than 


the others are with the new way of rowing ; and that in the com 
mon Gally there's no Improvement to be made, either with reſpect 0 
the Proportion of the Oars, their Length, the Breadth of the bet 

| A i oj 5 lets, 
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lets, the Height of the Point of Reſt, &c. or with reſpe& to the 
Conſtruction of the Veſſel ; whereas in the Machine, there are ſeve- 
ral Things to be improved and altered in the Oars, the Hand-ſpikes, 
and in diſpoſing the Men to the beſt Advantage. Theſe Things, I 
ſay, conſidered, it feems reaſonable to believe, that a Veſſel with 
the Machines might go faſter than one with the common Oars ; be- 


cauſe the Loſs of Time is avoided, which happens in the ordinary 


way of rowing. 
This Experiment, however defective it be, for the Reaſons above, 
will prove, That the Velocity is greater in this way of rowing than 
in the other, when the Circumſtances on both ſides are equal. For, 
by my Journal, I find, that the Patronne, in Company with four- 
teen other Gallies, left the Port of A7ar/eilles at 50 min. paſt three; 
and rowing all in a Calm, came to the Ves at 4 h. 23 min.; which 
made 33 m. in going from the Chain to the Is. But the Machine 
Gally made the fame way, with 200 Men, in 30 min. having left the 
Chain at 10 h. 13 m. and arrived at the Ves at 10 h. 43 min. altho' 
there was ſome Wind a-head. Signed CHAZELLES 
This Experiment ſhews, that the Impetus does not depend upon 
the Number of Oars, but the Number of Men. A Veflel charged 
with revolving Oars, will go as faſt in a Calm with 100 Men, as it 
would do if towed by a Gally of 200 Men; becauſe there will be 
one Gally leſs to draw along. - Tos 
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The Experiment made of the New Machine, although defective , , 

by reaſon of the Difference there was with reſpect both to the Crew i e Mor. 
and the Veſſels, does yet leave room to expect a conſiderable Ad- feur Chazel- 
vantage from this Invention, in giving the Ship way: For though les. 1e 


the common Gally ſhould keep up with the Machine Gally at their 


firſt ſetting out, with equal Number of Hands; 'tis evident, the 


the Uje/ilne/s 
Fertig, cu. 
lar revulving 


Machine Gally will get the better at long Run, when the others Crew Os, intent. 
are ſo fatigued, as to be obliged to row by turns. For here the Men #44 A Du 


will hold a longer Time, their Action not being ſo great, nor fo vio- Wes. 


lent. Beſides, having only 200 Men employed, and being equally 
manned with the other Gally, freſh Hands may be ſupplyed, and fo 
they will continue to go at the ſame Rate: For in caſe of Need, 


the Marines may be employed in this Service; which they will 


perform with as little Reluctance, or Trouble, as they work at the 
Capſtane. = „„ 

The Reaſon of this Increaſe of Velocity appears plain, if we con- 
ſider the Difference between the common way of rowing, and that 
by perpendicular Oars : The laſt is done by at uninterrupted Appli— 
cation of Force, in the ſame Direction; the other acts by Jerks. 
And of the three Parts of Action that are employed, in order to 


give the Strokes; one in raiſing the Oar out of the Water, the 


lecond in advancing the Hands torwards, and the third in preſſing 
| | | | | | again 
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againſt the Water; only the laſt turns to Account: And that ſtill 
loſes ſomething of its Efficacy; for the Crew, by their falling back 
all together, wake the Veſſel plunge, and render its Motion ob. 
lique, which contributes very much to its Decay. 

Theſe are not the only Defects of the common Oars for, in 
order to augment their Force, the Number is to be increaſed, and 
conſequently, the Veſſel muſt have a greater Length; by which 
means, it is rendered weaker and Jeſs able to reſiſt the Force of the 
Sea, Beſides, the Veſſel muſt be low-built, and uncovered, (and ſo 
more expoſed to the beating in of the Waves) by reaſon they are 


_ obliged to proportion the Length of the Oar to the Strength and 
Size of the Men. And though the Crew ſhould be under ſome Co- 
vert, as they ard in a Galeaſs ; an Opening mult be left for the Oars 


to play, by which the Waves may beat in. 
Both theſe Inconveniencies are avoided, by the perpendicular Oars; 
becauſe the Addition of Force may be obtained, by only applying 
more Hands to the Machine; ſo that with two or three Machines on 
a Side, there will be more or leſs Force, in proportion to the Num- 


ber of Men employed, and the Length of the Veſſel may be leſſen- 


ed at Diſcretion. And to guard againſt the Sea, another Deck may 


be made, ſhut cloſe on all Sides, even where the Axis of the Ma. 


chine paſſes through, : 

The chiet Objections againſt this Invention, ſeem to me ſufficient] 
obviated by M. Du Quet's Memoire : But though the whole of what 
is objected ſhould indeed prove, that a Veſſel made for failing, as 
the common Gally, would be ſo incumbered with the Machines, as 
to make the Ule of Sails impracticable ; yet if it ſtill holds true, that 
ſhe will move faſter 3 as appears, both by Reaſon and Fact; it mutt 
be allowed, that a Veſſel might be ſo commodioully conſtructed, to 
carry theſe Machines, as to go as faſt as a Gally in a Calm, and bet- 
ter endure the Weather when under Sail. 

Such a Veſſel would have ſeveral Advantages above a Gally, both 
in Sailing, and in Fight; not to mention the Conveniencies of lodg- 


ing the Crew. She may put off to Sea any where, and thereby avoid 


the Dangers attending the Coaſt-Winds, which Gallies find to be a- 
head as ſoon as they have doubled certain Capes; and ſo they find 


themſelves between two Winds, which there would be no Danger ot, 


farther out at Sea, With reſpect to Fight, ſhe may mount Cannon 


fore and aft, and on each fide; and even Mortar-pieces. In Time 
of Battel, ſhe would be of wonderful Uſe; for ſhe would take and 


maintain her Poſt without Aſſiſtance, either at the Head, or the 


Rear of the Enemy's Line, and there make uſe of her Bombs: 
Beſides the Advantages of towing off other Veſſels from their Dal 
ger in a Calm, and of boarding, or making off from the Enemy 


And this holds in Ships of any Rate; provided the Length — 
| N | Oars. 


A Methed for rowing Men of War in a Calm. 
Oars, the Breadth of the Pallets, and the Strength of the Hand- 
ſpikes be proportionable. And the moving Force will always he in 
proportion to the Strength and Number of the Men employed, and 
not to the Number of Machines, as in the common Oars, which too 
are impracticable in Ships above the fourth Rate, by Reaſon of their 
great Length, which will be diſproportionate to the ordinary Bulk 
of a Man. Oo 1 . 
By this means the Crew will be free from the Fatigue of towing, 
and the Veſſel will move incomparably faſter than if it was towed 
becauſe the Chaloups which tow, are ſubject to the Inconveniencies 
of the common Way of towing, by loſing two thirds of the Time; 
and beſides, they can't act all together: And the Veſſel that is towed, 
pulling them back after the Oar has made its Stroke, they have fo 
much of the Space to regain by the next Stroke. Beſides, the Cable 
by which they tow, ſinking into the Water by its own Gravity, the 
Reſiſtance the Water makes to its Return, is to be over-balanced ; 
all which Circumſtances together conſiderably diminiſh the towing 
Force. 5 5 T 
Beſides, this Invention is not ſuch as is deſtructive to Mankind, 
and becomes uſeleſs to the Nation that firſt puts it in Practice, 
when generally known; on the contrary, it may be greatly advan— 
tageous to the Inventors at the Beginning, and every where ſervice- 
able on many Occaſions, when it is put in Practice by thoſe who 
ule the Sea, Signed CHAZELLES. 
M. de Chazelles might have added, that the Chaloups that row, 
are in cloſe Fight liable to be ſunk by the Enemy's Cannon, and are 
expoſed to the Waves by their having fo little Height above Water, 
The chief Advantage, and which includes all the reſt, 1s, that 
let a Veſſel crowd as much Sail as poſſible, the perpendicular Oars 
are always capable ot increaſing her Swittneſs, becauſe the Rowers 
have only a Motion of 4 Foot to make one Way, and as much the 
contrary Way, in order to make the Oars dcf.ribe 54 Foot Space 
in the Water, and that Motion of 6 Foot might be performed in 
two Seconds of Time, if the Oars met with no Reſiſtance ;z conle- 
quently the Veſſel muſt run 54 Fout in two Seconds, that is, about 
6 Leagues an Hour, before thoſe revolving Oars be unſerviceable, 
for then the Veſſel would go as faſt as the Oars could poſſibly move 
with a Diameter of 18 Foot; and if it was neceſſary to make them 
move faſter, it is only lengthning out their Diameter, and they 


would move ſo much the faſter, without obliging the Rowers to in- 


creaſe their own Motion. 

Mr. Arnoult was ordered to examine the new Oars, and he made 
his Report to the Court, that the Officers of the Gallies found, 
that they interfered with the Uſe of the Sails in 2 Gally, but mighr 


be of Uſe in other Veſiels and Bomb-ketches 3 in Conſcquence o. 
which, I was ſent to Toulon to make the Experiment on Board a 


A 


Bomb-ketch. 8 A 
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444 An Account of the Marine Surveyor. 
At the Time when the Experiment was made, M. de Vayvye, and 
the Officers of the Marine were at Sea, and only ſome Officer; of 
the Port were preſent, who ſent a Verbal Proceſs to the Court 
without acquainting me with 1t, or offering any Objection, although 
Os I had very much preſſed them to it, in order to obviate the Preju- 
dices might be conceived againſt this Novelty. 5 
At my Return to Paris, M. de Salabery, ſurpriz'd at my knowins 
nothing of that Account. gave it me to anſwer, which I did Par: 
graph by Paragraph: The whole was given to a general Officer then 
at Court to examine, and make a Report of it, the Reſult of which 
was, That this Invention ought to be put in Practice. 
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An Account of N. 1. The Primum Mobile, or Soul of this Machine, is in the 
a neo Machine, Form of the Letter Y, and is made in Iron, or any other Meta] : 
bine the 4 Ar cach End of the Lines, which conſtitute the Angle 
rine Surveys cach End of the Lines, which conſtitute the Angle, or upper 
or, contrived Part of that Letter, are two Pallets not much unlike the Figure of 
for the Menju- the Log; one of which falls in the ſame Proportion as the other 
e 1 riſes. The falling or pendent Pallet meeting a Reſiſtance from the 
ee Water, as the Ship moves, has, by that Means, a circular Motion 
more correcbly under Water, which is faſter or ſlower, according as the Veſſel moves. 
. than by the This Motion is communicated to a Dial within the Ship (which is 
* By Mr. fixed either in the Maſter's Cabbin, or any other proper Place) by 
Szumurcz. means of a Rope (of any convenient Length) faſten'd to the Tail 
No. 391. p. of the Y, and carried to the Dial. "The Motion being thus com- 
1 municated to this Dial, which has a Bell in it, it ſtrikes exactly the 
geometrical Paces, Miles, or Leagues, which the Ship has run. 
Thus is the Ship's Diſtance attained; and with equal Eaſe may 
= the Forces of Tides and Currents be diſcovered by this Inſtrument. 
Fig. 200. AK CL and BHD are the Pallets, which are worked from 
the Legs DE and CE into the Form they appear, to a Breath 
of about 42 Inches. The Length of the Pallets (BD and AC) 
are 8 Inches. The Branches or Legs, DE and CFE, are each 15 
Inches and a half long, and 2 in Circumference, the Diameter of 
which is about = of an Inch; and the Angle CE D, which is con- 
tained between them, is 45 Degrees. The Shank EF is of the lame | 
Thickneſs or Circumference with CE and DE, and is 27 Inches 
long. At the Point F there is a Ring, where one End of the Rope 
FG is hooked to the Machine, the other End G being fixt to tie 
Dial within the Ship or Veſſel. This Rope may be about 5 Fe. 
thoms, more or lefs, according as the Dial is fixed high or low, In 
reſpect to the Surface of the Water. 3 : 
In the Figure this Machine has but two Branches; however. 
8 may be formed of three, if not four, and adjuſted to the 1am* 
{4 Standard or Meaſur : : But as three or four Branches would be mot 
ſubject to entangle themſelves in Sea- Weeds, and thereby prevent — 
regular Motion of the Inſtrume it, if not in ſome Mcature unpes 
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the Ship's Way, I cannot but recommend their being made only of 
two Branches, in the Manner I have laid down; for, in my own Ex- 

eriment at Sea, I have obſerved thoſe made in this Form have been 
ſo far from being choak*d by Weeds, that if they encountered any 
at any Time, they have always cleared themſelves of them, without 
the Trouble of hauling the Engine into the Ship to do it. This In- 
ſtrument may be regulated ſeveral Ways; as firſt, by opening or 

cloſing the Angle CE D; ſecondly, by lengthening or ſhortening the 
Branches, or turning or bending more or leſs the Pallets A K CI. 
and BHDI ; and ſo in this Manner the Machine is brought to what 
Standard or Meaſure you pleaſe, to make the hydraulical Revoluti- 
on to anſwer either to a geometrical Pace of 5 Feet, or to 10, 12, 
14 Feet, Sc. The Machines of this Kind, which J have tried at 
Sea in all Sorts of Weather, did weigh ſome 4, others 5, and others 
6 Pounds; the Weight of them not at all affecting the peculiar Pro- 
perty of the Inſtrument, or hindering the Regulation thereof accord- 
ing to the Methods I have laid down. Theſe Machines may be made 
of Tin as well as Iron, and fo light as not to weigh above two or 
three Pounds, which may ſerve for any Boat, Wherry, Barge, Sc. 
without any Hindrance to their Rowing or Sailing. The Manner of 
fixing them to a Ship, or Boat, is repreſented in Fig. 201. 

I come now to the Explanation of the three ſeveral Dials, and one 
of which may be uſed with this Machine. The firit Dial had 3 In- 
dexes, one of which mark*d 10 Revolutions of the Engine, each Re- 
volution 10 Feet; ſo that of conſequence the whole Round of tlic 
Circle was 100 Feet. As five of theſe Revolutions make 50 Feet, 
which I reckon to be (or at leaſt ſhould be) the Diſtance marked 
between each Knot on the Log-Line now in Ulc at Sea; by holding 
the Half-minute Glaſs in one's Hand ( which 1s always ufed with the 
_ Log-Line) one may, by Inſpection, fee how many Times 50 Feet 
ſhe runs in half a Minute, and of courſe how many Miles in an 
Hour, without the Trouble of employing 4 or 5 Hands, as there 
generally is, in heaving the Log. My ſecond Index on this Dial 
marked 100 Revolutions, which makes 1000 Feet, as the thi:d In- 
dex did 1000 Revolutions, which is equal to 10,0c0 Feet; and 
then a little Bell ſtruck, ſignifying when the Ship had failed that 
Diſtance, which may be allo fitted to ſtrike to any other Meaſure. 
My ſecond Dial had the Circle on its Plate divided into twelve Parts, 
io that as the Index paſt each Diviſion, the Ship had run one Mile, 


and conſequently 12 Miles, when it had meaſured the Circumference. 


On one Side of this Dial, IJ had fixed another Plate, which was gra- 
duated in ſuch Manner, that by the Half minute Glaſs I could allo, 
by Inſpection, tell what the Veſſel run in that Space of Time, Ec. 
On my third Dial I had three Circles; the firſt was ſo divided, as to 
hau when the Ship had run 60 Leagues; the ſecond was fo contriv- 
ech, as to ſhew when the Ship had run the ſame Diſtance in Miles; 
Vol. VI. F)) and 
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Fig. 201 
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446 An Account of the Marine-Survefor." " 
and on the third was marked 120 Knots ; ſo that computing each 
Knot at 5o Feet, the Circumference was 6000 Feet, which [ take 
to be the Standard of an Exgliſb Maritime Mile, or the , Part of 
a Degree upon the Equator; in running which Length, my Inſtru. 
ment has juſt 600 Revolutions; to which Diſtance a little Bell ſtrikcz 
to give Notice, to the Man at the Helm, of the Diſtance ſailed in 
that Time. Beſides the ſeveral Circles on this Dial (graduated as ! 
have mentioned) I had allo two Plates on each Side, having two Cir- 
cles; one divided into 100 Leagues and the other into 300 Miles; 
lo that, without hearing the Bell ftrike to every Mile or League, 
one might at any Time ſee by them, what Number of Miles or 
Leagues the Ship had run, from the Time ſhe had left her Port 
As to the Materials within the Dial, there is little more than com- 
mon Clock-work. gs 5 1 
As by this Machine 1 undertake to correct the Errors of the Log, 
I flatter my felf that a Compariſon between that Inſtrument, and 
2s my Invention, will not be unacceptable to the Curious. 
A Comparn- The firſt Error I chuſe to touch on, in relation to the Low, is. 
tive Dijceurſe © in the half and quarter Minute Glaſſes ; I think I may well affirm, 
25 Fe that they are ſeldom or never true, in regard it rarely happens tha: 
Infrument, © we can find two to finiſh their Courſe in the ſame Space of Time; 
which I chuſe * yer, if they did run their Sand out equally, it is no Demonſtration 
7% call the Ma- e of their Truth, ſince two, that are falſe, may do the ſame; as wel! 
nine. Surveyor c as two that are true. But, admitting they were never ſo truly made, 
they are notwithſtanding ſubject to Error, ſince it is but too wel! 
known, that dry and wet Weather have a great Influence on them. 
Should the Half. minute Glaſs lack but two Seconds, or be two Se- 
* conds too long, it makes an Error of ſome Miles in 24 Hours, 
* If the Log be hove by Quarter-minute Glaſſes, in like manner 
« defective (which is the general Practice, when the Ship has grea: 
Way) in doubling the Knots, the Error is alſo doubled. Belices, 
when the Ship runs after the Rate of 8 or 9 Miles an Hour (and 
the Line is left to run off of the Reel) it rarely happens but om. 
Fathows are out, before the Line can be ſtopped ; though tt 
may be ſmall in the Courſe of 24 Hours, and therefore diſregara- 
ed; yet in a long Voyage it will make a great Addition to the man 
Errors in the Diſtance (which we gain by the Log) which, adde 
to thoſe of our Judgment, occaſions ſo many that keep Journ. 
at Sea, to be a Shore, when they have reckoned themſeives, 50, 
bo, or more Leagues from the Land; and others to be as man! 
Leagues from their Port, at the Time when they have exp 
make it, „ „ 
: | GD In the Marine-Surveyor it is not ſo; for this Inſtrument C9470 
4 RE | no Glaſſes of any Kind: Let the Ship run faſt or flow, It > 54 
lame, for it works in Proportion, and the Bell ſtrikes to every 4 - 
1 accordingly. To evidence the Truth of this, I take Leave 07 
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* mention an Inſtance, viz. When I was making my Experiments on 


the Canal, in St. Zames's Park, Dr. De/aguliersand ſeveral other Ma- 
thematicians, at Times, were with me, and we meaſured out a certain 
Diſtance there; upon which I fitted my Machine to ſtrike to that 
Diſtance, and accordingly it did ſo. We then altered the Motion of 
the Boat, and rowed much faiter to the Mark than we had done 


before; however, the Bell ſtruck, when we came up to it, to 


the greateſt Exactneſs: And ſuch is the Property of this Inſtru- 
ment, that it may be fitted to ſtrike to Miles, Leagues, Cc. as 
ſhall be thought proper. This Machine is made of Materials fo 
durable that one of them ſhall laſt 5o or Go Years; and ſuch is the 
Price, that they will prove as cheap or cheaper to the Government, 
than the Log, which is attended with an Expence of ſo man 
Lines, Glaſſes, Sc. As for the making a Trial of this Inſtru- 
ment, it may be as fully done in the Channel, as in an Eaſt- 
India Voyage; for if it anſwers to 20, 3o, or 40 Leagues, the 
Ons holds good for as many Thoufand. 


The chief Property of the Log is to have it ſwim up- 


ncht, or perpendicular to the Plane of the Horizon. This is too 
often wanting in Logs, becauſe but few Seamen examine whether 
It is ſo or no, and generally take it upon Truſt, being ſatisfied, if 


it weigh a little more at the Stern than the Head. What errone- 
ous Reckonings flow from hence is but too evident; for if the Log 


does not foim upright, it will not hold Water, neither remain 
ſteady in the Place where it is heaved, ſince the leaſt Check of the 


Hand, in veering the Line, will make it come up ſeveral Feet. 


This repeated, the Errors become Fathoms, and perhaps Knots, 
which, how inſignificant ſoever they may ſeem, are Miles and 
Parts of Miles, and amount"to much in a long Voyage. 

In anſwer to this, the Marine-Surveyor is of ſuch a Property, 


that there is no Neceſſity to take Care about its ſwimming ; and it 


is a conſtant Truth, peculiar to this Inſtrument, that be the Ship's 


Motion on the Water what it will, whether ſhe runs one Mile faſter 
or ſlower than another, yet all ſhe runs, 1s exactly marked on the 


ſaid Inſtrument, as appears plainly from ſome Tables of Expc- 
riments made by me in the River Thames, for obtaining the gra- 
dual Increaſe and Decreaſe of both Ebb and Flood. 

3. The ſtretching and ſhrinking of the Log-Line, is another 
great Error in the Uſe of the Leg; for when a new Li ine is firſt 
uſed, let it be ever ſo well ſtretched upon Deck, and meatured as 
true as poſſible, it ſhrinks after wetting conſiderably and therc- 
fore if we rely on the Line run out or the Ship's Diſtance, we 
ought to meaſure and alter the Knots on it every Hour before we 
uſe it; but IJ am well aſſured that this is ſeldom done oftner than 
once a Week, and ſometimes not above once or twice in a Voyage. 


What great Dependance then is there on a Reckoning kept by 
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An Account of the Marine-Surveyor, 
the Log ? Since in this Caſe the Line will ſhrink ſo, as to add Miles 
to the other Miſtakes of every 24 Hours. Again, when the Line 
is meaſured to its greateſt Degree of Shrinking, it is generally left 
there; and when, by much Uſe, it comes to ſtretch again, it is 
ſeldom or never mended, although it will ſtretch beyond what it 
firſt ſhrunk. In ſhort, ſuch are the Errors incident to the Log, 
that I don't wonder at our Neighbours the Dutch for preferring 
their Chips or an irregular Pulſe to it; which conjectural Reckon- 
ing of theirs is obtained after the following Manner. They fix 
two Marks on the Side of the Ship at a certain Diſtance, when an 
experienced Perſon, ſtanding at the foremoft Mark, throws + 
Chip over-board, and counts the ſeveral Beats of his Pulfe, during 
the Chip's Paſſage from one Mark to the other ; and from thence 
it is they compute the Number of Miles that the Ship runs in an 
Hour. 1 
As for the Marine-Surveyor, it is not hove with a Line, but is 
tow'd a Stern by a Rope; and let that Rope ſtretch or ſhrink (be 


long or ſhort) it is all one, for the Inſtrument will have the ſame 


true Revolutions. Should it be objected, that it holds Water, I 
affirm, from my own Experiments of it, that the Log hauled in 
from 5 or 6 Knots, is much heavier upon the Hand; and that the 
faſter the Ship runs, the leſs Water this Inſtrument of mine holds, 
becauſe it gives Way to the Water and turns quicker; nay, I can 
venture to ſay, that it is ſo far from being any conſiderable Impe- 
diment to the Ship's Way that ſhe does not loſe one Mile in an 
hundred by it. But ſhould this Inſtrument be introduced into the 
Navy, in caſe of chaſing an Enemy, or the like, it may be taken 
in at any Time, and let down again at Pleaſure. - 


* 


4. 1 appeal to all Seamen, if in & moderate Gale, when the Ship 
runs 5 or 6 Knots, two different Perſons (every way qualified) 
were to heave the Log immediately after one another, whether they 
would exactly agree. Surely no. Since *tis but Chance if they do 

ſo, and is what may not happen in a hundred Trials. I therefore 


affirm the Log to be very erroneous on this Account, and that the 


Error frequently increaſes with the Wind; for in a ſtiff Gale, when 
a Ship has run about 8 or 9 Knots before the Wind, it has been 
known that two expert Seamen have hove the Log in this Manner, 
and on their comparing Notes, they have found a Knot Difference; 
ſometimes it has been more, and at others leſs, which muſt cer- 
tainly make a ſtrange Confuſion in the Reckoning. Under this 
Head I take leave to obſerve, that when the Log is hove, it is 
ſometimes in ſo ſtrong a Gale, that the Ship runs 9 Knots ; but 
before it is hove again, there may be ſuch a Decreaſe of the Wind, 
that for halt of the Hour ſhe may not run above 5 Knots. Her 
true Diſtance failed then, is the Mean between the Extremes of 9 
and 5 3 but this has been ſo far from being conſidered by Om 
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« Chatkers of the Log-board, that it is but too well known, the Ex- 


« tremes have been put for the Mean, and the contrary. Were there 
Truth in the Log, two Ships in Company would nearly have the 
« ſame Account; but it is otherwiſe; for we too often find man 
Leagues Difference in Reckonings, even on board the ſaine Ship. 
In a Word, ſuch Errors have been found in the Log by ſome of my 
Acquaintance, that when they have ſailed between a Meridian and 
a Parallel, the whole Difference on the Log-board has not proved 
Difference of Latitude enough to agree with their Ob/ervation, al- 
© though each Day they had a good obſerved Latitude, and no Cur— 
. Þ 8 

In the Marine. Surveyor we are fo aſſured of the Ship's Diſtance, 
that all Snips ſhall all agree which are in Company, as to their 
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« Reckonings, fave that ſome Allowance be made for Difference of 


Judgment in the ſevera] Perſons who keep Journals. 
There are ſeveral other Caſes equally, if not more momentous 


than what I offer here, wherein the Marine-Surveyor will be found 


to have the Preference of the Log. 5 
The following are the Subſtance of two Affidavits, taken under 


the Seal of the Royal Court at Grern/ey, by ſome expert Seamen, 


who have had Trial of my Inſtrument, viz. 


* Know ALL Mx By THESE PRESENTS, that on the goth of 
November 1720, there perſonally appeared before Milliam Le Mar- 


* chant, Eſq; (Judge Delegate in the INand of Gyern/ey, &c. ) Mel- 

ſieurs Jean Andros, and Eleazar Le Marchant (Jurats of the Royal 

Court of the ſaid Iſland.) 1 . 
Milliam Ahier, aged about 40 Years, who commanded ſeveral 


Privateers in the late War, (and particularly that called La CHaſſe, 


* of about 150 Tun, 16 Guns, and 140 Men) and is now Maſter 
* of the Ship called the Eagle, of which Veſle] he is the only Pro- 
* prietor, who voluntarily makes Oath, that on Synday the grh of 
October 1720, he parted from Southampton with ſeveral Gentlemen 
* Paſſengers on board for Guernſey; that he had fixed at the Stern 
* of his Ship a new Invention called the Marine-Surveyor, project- 
ed, to the beſt of his Knowledge, by Mr. Henry de Saumarez, a 


Gentleman of the Iſland of Guernſey, for correcting the Log, &c. 


That after they had left the Needles, they had a ſtiff Gale of Wind, 


* attended with a rolling Sea, notwithſtanding which, the Machine 


worked as regularly as if it had been ſmooth Water, the little Bell 
of it ſtriking to every Mile the Ship run with great Exactnels, 


And this Deponent further declares, that having thoroughly viewed 
and examined the Experiment of this new Invention, he finds it 


to be not only practicable, but preferable to the common Methods 
+ uſed at Sea for attaining the Ship's Diſtance ſailed 3 that therefore, 
for the publick Good, he doth atteſt the Truth of the above- 
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mentioned Particulars. In witneſs whereof, the Seal of the Roya! 
Court of Guernſey is hereunto affixed by us the under-written, 


William Le Marchant, Judge Delegate. 
Jean Andros, 
Eleazar Le Marchant, © Jurats. 


The other Affidavit runs as follow, viz. 


© Know ALL MEN BY THESE PRESENTS, That on the goth of 
« November 1720, there perſonally appeared before William Le Mar- 
« chant, Eſq; Judge Delegate in the Iſland of Guernſey, &c. Meſ- 


« fieurs Jean Andros and Eleazar Le Marchant, Jurats of the Royal 
Court of the ſaid Iſland, IG 


The following Perſons, viz. 
* Abraham Le Meſurier, of about 48 Years of Age, formerly 
Captain of ſeveral Ships, DON 5 
Peter Bonamy, of about 58 Years of Age, formerly Captain 
© of ſeveral Ships, and who has uſed the Sea above 40 Years, 
Fobn Hardy, of about 38 Years of Age, formerly Captain of 
« ſeveral Ships, William Abier, about 40 Years of Age, and former- 


ly Captain of ſeveral Ships; and James Hubert, of about 27 
Tears of Age, who has alſo been Maſter of ſeveral Veſſels, who 


voluntarily make Oath, that on the 19th of O#ober 1720, they 
_ © ſet Sail in the Morning out of Guernſey Pier, with a freſh Gale of 


Wind, in a Sloop called the Dolphin, in Company with ſeveral 
Gentlemen of the ſaid Iſland, in order to make an Experiment at 


Sea of a Machine called the Marine-Surveyor, projected, to the 


A 


beſt of their Knowledge, by Mr. Henry de Saumarez of Guernſey ; 
which Invention 1s intended to correct the many Errors of the Log, 
Sc. And they further declare, that they have not only throughly 
viewed, conſidered, and examined the ſaid Machine, but have alſo 
made ſeveral Experiments of it in a rough Sea, ſometimes failing _ 
right before the Wind, then quartering, at other Times turning 
to Windward, and then lying by to know the Drift of the Ship 
both with and againſt the Tide: That having tried the fame In- 
vention all Manner of Ways, they find it much preferable to the 


Log, or any of the Methods in uſe for obtaining the Ship's Diſtance 


run, having nothing to object againſt it, as to its being a Clog or 
« Hindrance to the failing of the Ship, &c. That being fully ſatiſ- 
« fied of the great Uſefulneſs of this Invention for the Improvement 
« of Navigation, and the Service it may be of to all the Maritime 
« Powers, they publickly atteſt the Truth of the above-mentioned 
« Particulars, to the End the Author thereof may make ſuch Uſe of 
« It, as he ſhall think moit proper. In witneſs whereof, the Seal ot 
5 the 
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« the Royal Court of Guernſey is hereunto affixed by us the under- 


« written, 
Signed by the Judge Delegate and Jurats, as above-, 
V | 
Here you have ſome Proof of the Uſefulneſs of this new Invention 
and that from Seamen of long Standing and Practice: But, notwith- 
ſtanding theſe Teſtimonials, I was yet determined to have it tried 
further: Accordingly I made a Prefent of one of my Machines to a 


Friend of mine, Captain Jon Thoxmes, who beſides his Knowledge 


in the Theory and Practice of Navigation, was the better qualified 
to make Trial of it, in regard he had {omerimes accompanied me in my 
Experiment on the Canal in St. 7ames*s Park, and in the River Thames. 
As he was then going a Voyage, I intreated him to act impartially with 
me, and to loſe no opportunity in letting me know how far, and with 
what Certainty, my Invention might be depended on. Agrecable 
to my Requeſt, he wrote twice to me on this Occaſion : His firſt 
Letter was dated at Nantes the 2oth of Ofober 1724, and the follow- 
ing is an Extract of it, viz. os | 


« According to my Promiſe, I am to acquaint you, that I have 


had as favourable an Opportunity as I could have wiſhed tor, to 
try your Marine Surveyor; for ſome Part of my Voyage being 


from St. George's Channel to the Bay of Biſcay, 1 paſſed cloſe to 


© the Land's End of England, with a moderate Gale of Wind at 


North, our Courſe S. by E. When I had the Land's End Eaſt of 
me about 3 Miles, I began to reckon, and the next Morning, 
* when U/hbant bore Weſt, about 5 Miles Diſtance, the Surveyor had 
© made juſt 37 Leagues. Theſe two noted Headlands, which are 


very near under the ſame Meridian, differ in Latitude about 33 or 
34 Leagues. As for the Tides, we croſs'd them, having in this Run 
two Floods and two Ebbs; and as the Wind blew croſs the Chan- 
nel, one Tide was no more influenced by it than the other, nor 
could the Current be any Impediment to the Trial. Now as to 
our having 3 or 4 Leagues more than the true Diſtance, the Rea- 
« ſon is very plain, ſince it cannot be expected but that a Ship before 
© the Wind will deviate from her true Courſe, ſometimes one Way, 
« ſometimes another, in her Jas and Sheers. Of this all Seamen 
© are ſenſible. What I would remark from hence is, that the Sy7- 
« veyor meaſures all the little T raverſes exactly; 'tis therefore the Bu- 


« ſineſs of the Navigator to allow for this, when he works the Ship's 


Run. Bur I cannot help obſerving here, that a good Effect is 
produced from theſe little Traverſes being fo meaſured z for ſhould 
* we be running boldly on the Land in a dark Night, it forewarns 
* us to look out in time, by marking ſomewnat more than the true 
* Diſtance ſailed upon a ſtreight Line. 


Many arc the Advantages which accrue to Navigation by this 


* 


Invention, which I ſhall not take upon me to enumerate: In ſhort, 
the 
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the Sailors are in love with it, and when at the Helm, they value 


themſelves on chalking more Miles than thoſe who went before 
them. For my own Part, I am ſo pleaſed with it, that I have 


done with the Log. One excellent Quality I obſerve in it, which 


cannot omir mentioning, viz. That in plying to Windward 
along Shore in a dark Night, our uſual Way, by the Log, is to 
ſtand two or three Hours out, and ſo many in; and here we may 
be a-ſhore before we are aware, becauſe in running out we may 


not have had ſo much Wind as in running in; or we may have 
reef*d Topfails, ſhortened Sail, hankered in the Wind, or have 


met with many other Impediments, which, by being drouſy in the 
Night, a Man may ſometimes not take Notice of; hut it is other- 
wiſe with the Surveyor; for if the Ship is hindered in her Way, it 
will not mark more Miles than ſhe has run. 

I have ſhewed it to ſome curious Perſons at Nantes, who are 
greatly delighted with it. They wanted to ſee the Movement 
within, but I ſhall never grant that to a Stranger. I have been 


offered fifty Piſtoles for it, and might have had more, would I 


have parted with 1t ; but I value the worthy Donor of it too much, 
to do any ſuch Thing. 5 = 5 

P. S. When I ſaid my Courſe from the Lands-End to Uſhant 
was S. h. E. it muſt be underſtood that I did not go on the Outſide, 
but paſſed within, between Uſ/hant and the Main: For in the other 


Caſe, to pals to the Weſtward, the Courſe had bern about S. ). W. 


VV . 
The ſecond Letter, which I received from Captain Thoumes, in 


relation to my Inſtrument, was dated at Guernſey the ſecond of Sept. 
1725 3 and what follows is the Subſtance of it, fo far as it relates to 
the Marine-Surveyor, VIZ. 3 


G 


I am now fully confirmed of the Uſefulneſs of your Marine 


« Surveyor, having tried it, this laſt Voyage to Marſeilles and Toulon, 


ſufficiently to perſuade me, that 1t is greatly preferable to the Log. 


_ © Having in two former Voyages, in the Bay of Biſcay been 


Q 


0: i 4-9 


apprized, that the Ship's Diſtance failed, as obtained by the Aa- 
rine-Surveyor, was really true, yet I was obliged every 24 
Hours to ſhorten the Diſtance by a certain Proportion, that I gueſt 
to be near one ſeventh Part of the Whole ; which, from the Bear- 
ings of Headlands, &c. I found conſtantly ſo. However, to be 
better fatisfied of this Allowance, 1 wanted a long Run, near, or 
upon a Meridian, with good Obſervations, which could not be 
had in the Bay or our Channels; therefore, when I ſailed for the 
Mediterranean, which was in Fanuary laſt, I continued to make 
the ſame Allowance, and cautioned my Mate to make it alſo. It 
happer eq, that for the firſt eight Days, we had hard Gales of 
loutheily Winds, attended with violent Squalls of Rain, and a 
diſtracted Sea, ino nuch that we tryed under a double reefed Main- 
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ſail, great Part of the Time, and drove to the Weſtward, with- 
our the Benefit of celeſtial Obſervations; yet all the While the 
Marine-Surveyor ſtruck the Miles of our Drift, which are to be 
ſeen upon our Journals for every Hour; and fo far did I depend 


on it, that I did not order the Log to be once hove. | 


After the bad Weather, the Wind changed with the New Moon, 
to N. N. E. and N. E. with a briſk Gale, which gave us a fair Run 
for five Days, near 30 Leagues every 24 Hours, We had: daily 


Obſervations, and our Courſe was near South. Here it was, that 
I found the one ſeventh of the Ship's Diſtance was to be deducted 
from the whole, and that it was for 7aws and Sheers, which the 


Marine-Surveyor marks exactly. After this Allowance was made, 
ſo well did my Reckoning agree with my Obſervation, that when 


there was 2 or 3 Miles difference, I rather imputed it to the Want 


of Exactneſs in my obſerving, or a Fault in the Quadrant, than to 
the Marine-Surveyor, in regard my Mate alſo found it to agree to 
a ſurprizing Exactneſs. ; | | | 
* Three Weeks after our Departure, I had the Misfortune to loſe 


the Fork of the Machine, and therefore was afterwards without the 


Help of the Surveyor, till our Arrival at Toulon; which Place be- 


ing one of the chief Nurſeries for Navigators that ſerve the French 


King, I was the more concerned for my Loſs ; but I in ſome mea- 


ſure repaired it, by ordering a Smith to make two ſuch Forks, of 
nearly the ſame Dimenſions and Turns in the Fins, as I could re- 


member the other had, which ſerved there ſo well, as to gain the 
Admiration of all who ſaw me try it. My Merchant was ſo taken 


with it, that he deſired me to ſhew it to a Friend of his, a noted 


«* Profeſſor of the Mathematicks in the College of Jeſuits there. He 


* 


was all Surprize at the regular Motion of the Machine under Wa- 


ter, and more that it ſhould ſo nicely determine the Diſtance failed 


of any Ship or Boat. I ſhould ſwell my Letter g too greata Bulk, 
ſhould I repeat the Converſation I had with this Jeſuit, who im- 


portuned me much to ſee the Inſide of the Clock-work, offering 


me what I pleaſed for a Sight of it. In a Word, I was deaf to 
him, and many other Gentlemen of the Town, who crouded to 


me every Day on the ſame Account, and who were all greatly | 


pleaſed with the Invention. Os. 5 

The Machine made by my Directions at Toulon, I uſed in my 
Way home, and found it to anſwer very well in the Ocean; from 
whence ariſes this Remark, which ſufficiently ſhews the Uleſulnets 


of your Invention, viz. That even rough ones, made by a meer 
Cobler of a Smith, and turned by the Directions of a ſhort Me- 


mory, which ] dare not truſt in many Things, are capable of an— 
ſwering the End for which you invented them. 


It muſt be noted, that though I allow one ſeventh of the Ship“ 


Diſtance for her Deviation from her Courſe, yet ſome Ships are 10 
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' built, that they will ſteer much truer, and others worſe than ours 


did; and in this Caſe the Marine-Surveyor ſhews its Worth; for if 
two Ships are in Company, the one ſteering well, the other ill, the 
Latter ſhall have more Miles than the Former on comparing their 
Run, although they ſet out from the ſame Port, and never part 
Company. 1 8 

I ſhou!d be wanting to my ſelf, if I did not produce the moſt 


convincing Proof of the Uſefulneſs of this new Invention; I ſhall 
therefore add to the foregoing Teſtimonials, ſome other Certificates, 
whereby it will further appear, that the Marine-Surveyor has the 


Preference of the Log, viz. 


1725, 


We the underwritten Maſters of Ships, Sc. do certify all whom 
it may concern, That this 21ſt of Ofober 1725, we accompanied 
Mr. Henry de Saumarez on board the Richard Yatch, in order to 
make an Experiment of an Inſtrument invented by him, called 
the Marine-Surveyor ; and as by it he propoſed to aſcertain the 


Way of a Ship in the Sea, much more correctly than by any 


Thing hitherto invented for that Purpoſe, we tried it between Lon- 


don and Graveſend with the Log (which we hove ſeveral Times) 


to which it appears to us to have the Preference, for by its conſtant 
and regular Motion, the Ship's Diſtance failed muſt be more ex- 
actly attained than by the Log; which being hove but once in an 
Hour or two, cannot be ſo correct, in regard the Wind may in- 
creaſe or leſſen ſoon after the Log is hove, in ſuch Manner, that it 
entirely depends on him who chalks the Log- board to allow for it. 
As therefore very conſiderable Errors muſt ariſe from thence, if a 
proper Allowance is not made for an Increaſe and Decreaſe of 
Wind; and as the Marine-Surveyor is not ſubject to this, but 
keeps a regular Motion, according as the Wind is more or leſs : 
We are therefore of Opinion, that this new Invention is not only 
an ingenious Offhtrivance in its Kind, but is exactly calculated for 
the Ends propoſed. As witneſs our Hands this 21ſt of OZober 


Michael Hales, 
{| Benjamin Hutchinſon, 
* Signed in the Original 4 J %a Hales, 
| Peter Perchard, 
| Robert Gamble. 


© Theſe are to certify all whom it may concern, that I John Har- 
715, who have uſed the Sea for thirty Years paſt, and who was late- 


ly Mate of the William and Thomas, bound from London to Canſo 
in America, was preſent, when Mr. Henry de Saumarez came on 


board our Veſſel and fixed an Inſtrument at the Stern of her, call- 


ed the Marine-Surveyor, invented by him for aſcertaining the Way 


of a Ship in the Sea, much more correctly than by the Log, or any 


Method 
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Method hitherto in Uſe for that Purpoſe : And as he deſired us to 


1 try it with the Log, and to make an impartial Report whether we 


found it preferable to the Log or not; I do hereby, in Juſtice to 
that Gentleman, certify, That we kept our Reckoning both by 
the Log and this Inſtrument, and do find it much preferable to the 
Log, or any Thing that has yet appeared to me for attaining the 
* Ship's Diſtance failed ; the Truth of which I am ready to teſtify 
* on Oath, if called on to do it. In witneſs whereof, I have here- 
* unto ſet my Hand this 15th of November, 1725. 


85 Robert Gamble, 
Signed in the Preſence old Eliſha Dobree, 

| (John Harris. 

It may perhaps be aſked, how I came to produce a Certificate 
from the Mate, and not from the Captain of the William aud Tho- 
mas ? To which I anſwer, that the Mate left the Ship at Plymouth, 
and came to Town, ſo that I had an Opportunity of obtaining his 


Opinion of it, without the Captain's, who ſoon after his Arrival in 


England, made the beſt of his Way to the Iſland of Guernſey : How- 
ever, as I had deſired him to try my Inſtrument with the Log, and 
impartially report to me, whether he found it preferable, or not to 
that Method of obtaining the Ship's Diſtance ſailed, he favoured 
me with a Letter from thence: His Name 1s Thomas Picot, and his 
Letter bears Date the 16th of November 1725; it is in French, 
and the Subſtance of it in Engliſb, is as follows, viz. 
That he had made uſe of the Marine-Surveyor in his Voyage to 
Canſo in America, and had been more than ordinarily careful therein, 


< inorder to make a juſt Report of it; that he had tried it upon a Me- 


* ridian with good Obſervations, and found it to anſwer his Expecta- 


tion, and to be preferable to the Log, particularly in rough and 


* ſtormy Weather; that it had been much admired by ſeveral Maſ- 
ters of Ships, and particularly by Captain St. Loe, of his Majeſty's 


ship the Ludlow-Caſtle, who expreſſed a great Liking to it. He 


* concludes his Letter with wiſhing [ had an Opportunity to peruſe 
his Journals, whereby it would fully appear how much my Inven- 
tion is preferable to the Log. 1 

Being informed, that Captain Henry Daniell had come over as a 
Paſſenger from Canſo in America, to England, in the aforeſaid Veſſcl 
William and Thomas z and being willing to obviate every Objection 
that might be brought againſt the Marine-Surveyor, I applied my 


ſelf to that Gentleman for his Opinion of it, who was plealec, to ſend 


me the following Certificate. 
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HES E are 10 certify all whom it may concern, that J 

Henry Daniell, who have been at Sea upwards of twelve 
2275 firſt as a Voluntier, and afterwards as a Midſhipman, did 
lately come over as a Paſſenger in the William and Thomas, Jrom 
Canſo 10 Plymouth, in which Veſſel there was an Inſtrument fined 
at the Stern of ber, called the Marine-Surveyor, invented by Mr. 
Henry de Saumarez, for aſcertaining the Way of a Ship in the Sea; 
and as that Gentleman has applied to me for my Opinion of it, 1 05 
hereby certify, that we found it much more correct than the Log | 
and that in a Gale of Wind, our Reckoning by it agreed with our OU. 
ſervation, which the Reckoning by the Log ſeldom did. And 1 muſt, 
in Fuſtice to that Gentleman, ſay, that we "Rept our Reckoning both by 
bis Inſtrument and the Log, and found it much preferable thereto, or 10 
any other Method for obtaining the Ship's Diſtance. In witneſs where- 
of, I have hereunto ſet my Hand this 4th of December 172g. 


n Daniell. 


2. F repreſency my Boat on the Canal i in St. ue s Park, through 
the Rudder of which a ſmall Spindle paſſes (in an Iron Pipe) of 
which H G is the Length. To the Point G are faſtened the four 
Iron Fins, or Flyers, A, B, C and D, in the Form of a Square, 
the Bars DB and A C, to which they are fixed, lying in a hori- 


zontal Poſition. Theſe Flyers are ſo contrived as to have full Play 


in any Motion of the Boat. To the Point H, which is the upper 


Fig, 203. 


Part of the Pipe and Spindle, is fixed the Dial E Now the Boat 
being pur in Motion, the Flyers move accordingly, which propor- 


tionally affecting the Spindle, the Motion is thereby communicated 
to the Dial, Which may be fitted to ſtrike the Miles or Leagues that 


the Veſſel runs. 


But to deſcribe the firſt Moteaidat of this Machine more exactly, 


Fi ig. 203 repreſents it unfixed. The Croſs, or Bars DB and AC, 


as I ſaid before, lie flat, of in 1 horizontal Poſition; the Arbor or 
Spindle, which is perpendicular thereto, ſcrews into the Point G, and 
paſſes through an Iron Pipe to the Dial, in manner aforeſaid. Ihe 
Flyers A, B, C and D being fitted to move in any Motion of the 
Boat, the Bars are accordingly affected. This Inftrument is ſo con- 
crived, that two of the Flyers on one Side ſhall always reſiſt the Wa- 
ter in the Motion of the Veſſel, whilſt the other two give way in 


their Turning. The reſiſting. Flyers in this Figure are A and B, 


and D and C will be the ſame when they come into their Poſition 3 
for they reſiſt and give Way alternately fo long as the Motion con- 


tinues, which is always circular; and fo truly does it revolye, that 


be the Motion ſwift or flow, in any meaſured Diſtance, the Number 
of Revolutions will be equal. 


This 
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This is the Machine which I firſt tried on the Canal in S. Fame;'s 
Park, which I choſe the rather' to do, in regard I found it to anſwer 
very well in all my Experiments. And I am yet of Opinion, that 
it would be an uſeful Inſtrument to determine the Strength of the 
Tides on our Sea Coaſt, which if marked in our Charts, might prove 
advantageous to our Commerce. But conſidering, that though this 
Projection might be ſerviceable in Barges, Pleaſure-Boats, or other 
Veſſels, in fair and moderate Gales of Wind, yet it might prove uſe- 
leſs in boiſterous and ſtormy Weather, and in Jong Voyages, when 
it might be choaked with Weeds; I therefore fixed to my other In- 
vention the Fork, which is contrived in ſuch a Manner, that I will 
even yet be ſo bold as to affirm, it ſhall determine the Ship's Way 
in a Storm, or when ſhe is ſcudding before the Wind, when the Lag 
is incapable of it. As the Canal would not allow me to try, with 
any Certainty, my Iron Forks there, I was obliged to have ſome 
made of lighter Materials, which ſeemed to anſwer ſomewhat near 
the Truth, and made me ſo ſanguine as to believe, that they would 

have an equal Number of Revolutions in the ſame Diſtance, even 

though the Motion of the Boat was ſwift or flow between Mark and 
Mark. I muſt here do my worthy Friend Dr. Deſaguliers (who 
frequently honoured me with his Company in the Experiments of the 
aforeſaid Invention) the Juſtice to own, that he diſlented from me in 
this Particular, in regard he ſaid the Forks muſt have different Poſi- 
tions, according to the Velocity of the Veſſel to which they were 

fixed, and conſequently could not have an equal Number of Revo- 
lutions in ſwift and flow Motion. > £2 

Whilſt I was conſidering where to carry on my Experiments to 

prove the Verity of my Inſtrument, and to anſwer this Objection, I 
had the Honour to be introduced to the late ingenious Samuel Moly- 
neux, Eſq;. As he was ever ready to encourage all laudable Deligns, 

and particularly ſuch as were calculated for Publick Good, he ſoon 
became my Patron: And as he was then one of the Lords Com- 
miſſioners of the Admiralty, and my Machine feil within his Pro- | 
vince, he expreſſed a Deſire to fee an Experiment of it on the River 1 
Thames : Accordingly I ſhewed to him, and feveral of the principal 


Officers and Commiſſioners of his Majeſty's Nevy, the Nature and 
Uſe of it between London and Woolwich, when he ſcemed to be of | 
the ſame Opinion with Dr. Deſaguliers, viz. Vhether in a certain 1 1 
Diſtance, and in different Motions of rhe Veſtel, the Inſtrument | © | 
could revolve equally. Hereupon he adwihe me to take a Trip | 
Over to Holland, and to try my Machiue with the 4 0g, in my Pal- | 
jage; as alſo throughly to examine the 1 ruth Of his Objection on the | 
long Canals in that Country, where there was little or no 11% or | 
Current. 8 8 = | | 
Accordingly I had Orders to embark on board the Plan and 
Mary Yatch. My Machine being fixed at the Stern of this V eſtel, 
: 5 — — WO 
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we kept her Run both by it and the Log. On the niceſt Calculation, 
in our Paſſage over, the Difference between us was 2 Miles an d 
2640 Feet: At this I was in no wiſe ſurpriſed; for as I knew t he 
Log to be very erroneous, and I undertook to correct the Errors of 
it by my Inſtrument (in the Truth of which I might then be too 
forward, as too many are on ſuch Occaſions) I was aſſured we 
could not agree; and therefore I charged the Difference accord- 
ingly. | 
288 the conſiderable Company on board the Yatch, we had 
a curious Gentleman, Captain Lynflager, Commander of one of the 
Dutch Men of War, who ſeemed not a little pleaſed with my Con- 
trivance 3 and no ſooner did he land in Holland, but he ſpoke of it 
to ſome Gentlemen of the higheſt Rank there, whoſe Curioſity in- 
duced them to deſire to ſee an Experiment of this Invention: Ac- 
cordingly I was fent for to the Hague, and on the Canal there, 
before Baron Hop, Baron Maſſenaar, Admiral Somelſdy, Mr. 
* Graveſand (Profeſſor of the Mathematicks in the Univerſity of 
Leyden) Captain Lynſlager, Sc. we run a certain Diſtance in ſwift 
and ſlow Motion, in order to ſee if the Inſtrument would have an 
equ al Number of Revolutions therein. In running up, it revolved 
2300 Times, and in coming down 2060. Here then was enough 
to convince me, that Dr. Deſaguliers, and Mr. Molyneux, had judg- 
ed truly of the Fork, and more eſpecially ſince the learned Mr. 
s*Graveſand joined in Opinion with them; who notwithſtanding en- 
couraged me, by telling me my Labour was not in vain, for that the 
Inſtrument might ſtill be of good Service, by making Tables to rec- 
tify the different Revolutions. 3 5 
An Opinion ſtrongly indulged is rarely parted with ; the Truth of 
which I find in my ſelf; for although Dr. Deſaguliers, Mr. Moly- 
neux, and Mr. £Graveſand did jointly agree as to this Invention, yet 
ſtill did I entertain ſome ſlender Thoughts, that it muſt anſwer the 
Purpoſe, in the Manner I had propoſed. For when I conſidered, 
that I had two Fathom of Rope out on the Dutch Canal, which was 
but 5 or 6 Feet Deep, and that the Fork of my Machine weighed 
about three Pounds, or three and a half, and was two Feet and a half 
in Length, I thought it not unreaſonable to ſuppoſe, that its Weight, 
in the {loweſt Motion of the Veſſel, might occaſion it to ſtrike 
Ground, and conſequently impede its Motion, and leſſen the Mo- 
tion, and leſſen the Number of Revolutions as above. Of this J 
had been fully ſatisfied whilſt in Holland; but fearing to loſe my 
Paſſage in the Yatch, on Board of which I had embarked by Order 
of the Lords Commiſſioners of the Admiralty, I was obliged to 
haſten over. „ „ VVV 
Not long after I came to England died my worthy Patron Mr. 
Molyneux, in whom all Men of Learning and Ingenuity loſt a Friend; 
and as there was now but little Hope of my going over to Holland 


In 


— 


An Account of the Marine-Surveyor. 


in the Manner I had done before, I was notwithſtanding reſolved 
to take that Journey at my own Expence ; and accordingly did ſo, 
where I no ſooner began my Experiments, but I was convinced of 
the Truth of the Objections of the three learned Gentlemen afore- 
mentioned, which is plainly made appear from the following Fi- 
cure, wherein the Poſition of the Fork, in five ditterent Motions of 
the Veſſel, is repreſented. See Fig. 204. | 

This needs no Explanation, for it plainly appears, that the Pallets 


will be more or leſs affected by the Reſiſtance of the Water, accord- 


ing to the Poſition they are in; and therefore the Revolutions in a 
ſwift or ſlow Motion, in the ſame Diſtance, cannot be equal. 

Being now fully perſuaded, that the Fork would not revolve equal- 
ly in the ſame Diſtance, and in different Motions of the Veſſel, 1 
now began to repair this Defect by calculating ſome Tables, which 
render it ſtill a very uſeful Inſtrument. On what Foundation I form- 
ed theſe Tables, there will be no need for me to mention, ſince I 
ſhall go on to ſhew what further Improvements | have made of this 
Inſtrument, and that it is now every Way uſeful without them. And 
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Fig. 204. 


this, I think, I cannot better do, than by entering here the Extract 


of a Letter to Dr. Deſaguliers from a learned Mathematician of Hol- 


land, whoſe Company I was honoured with ſeveral Times, whilſt I 


was making my Experiments on that Side, viz. © 
Mr. De Saumarez having deſired me to acquaint you of the Suc- 
ceſs of the Experiments, which I have ſeen him make of this 


Machine, for the meaſuring the Way of a Ship in the Sea, it is 


with Pleafure I undertake it, ſince J am fully perſuaded you will 


not be wanting to contribute all in your Power to promote an in- 
vention ſo uſeful and advantageous as this is. 

The firſt Experiment that I attended was wi 
© as the Gentleman himſelf hath deſcribed in the Philoſophical Tranſ- 


than iron Fork, ſuch 


actions, when the Number of Revolutions were more in the Iwite 


than in the ſlow Motion of the Boat, whereon we tried this inſtru— 
* ment. This I take to be owing to the different inclinations of the 
Machine; which were more Horizontal, according as the Motion 


« of the Boat was more ſwift; from whence we concluded, that it 


* would be neceſſary to help this by ſome Tables calculated for the 
* Purpoſe : Since which, Mr. De Saumarez hath accordingly forin- 
ed ſuch Tables; but as I was not preſent at the Expuriments where- 


© on they are founded, I leave you to the Gentleman himſelf to give 


* you an Account thereof. OY : 
I have alſo made another Experiment with Mr, De Saumarez, 


upon a new Correction of his Machine, which he Will better explain 


© to you, when you ſee him, than I can defcrive. Here he has con- 
© trived the firſt Movement of his Machine to lie Horizontal under 


the Water; and ſuch was our Succeſs in this Experiment, that 1 


© make no more doubt of the Ujefulneſs of this invention, which I 
; . look 
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look upon as very advantageous to Navigation ; ſince the Numhe, 
of Revolutions here ſcarcely differed 4 in 332 in the different Velo. 
city or Motion of the Boat: But this I muſt obſerve, that the Num 
ber of Revolutions here were greater when we moved moſt ſlow 
For my Part, I do not queſtion, but that by a ſmall Correction, 
© the Number of Revolutions may be always rendered proportions] 
to the Diſtance ; yet let us make no Hypotheſes ; for Experiments 
© of this Machine, wherein may be had ſome Millions of its Revo. 
« Jutions, will perfectly ſhew the Uſe that may be made thereof. In 
the Interim I believe, that Mr. De Saumarez's Invention may be, 
-* nay, ought to be, eſpecially with this laſt Improvement, infinite, 
© preferred to all other Methods for aſcertaining the Way of a Ship i, 

„ Ho 
Here then you have the Opinion of a learned Gentleman of my 

Improvement on this Invention, whoſe Eminence among the II.. 

rati is ſuch, that this alone might give a Sanction thereto. It is her: 
_ obſerved, that the Difference in the Revolutions of my Machine, or 
this new Method, was ſcarcely 4 in 332: Who then can ſay thi; 
Difference was not owing to the different Sheers in our Boat on thc 
Canal? But I ſhall not go about to determine this, it remains for 

me now only to ſhew the Improvement which I made of the Marine. 

Surveyor whilſt in Holland, which is hinted at in the Letter above, 

and which is now brought to ſuch Perfection, that I perſuade my ſeli 

no very material Objections can be brought againſt it. The following 

Figure ſhews this Improvement, wherein the Objections of the differ- 

ent Inclinations of the Fork are now entirely remov et. 

AFGHA is the Fork, in the ſame Form as the Iron Fork deſcrib- 
ed above, which differs from the other only in the Materials of which | 
it is framed ; this being contrived of ſuch as to make it equiponder- | 
ous with the Water, and to lie in a Horizontal Poſition, even 
though the Ship or Veſſel to which it is faſtened be at Anchor, or 

under Sail. HB is a Rope, of a convenient Length, fixed to a 

Screw or Worm at the Point B, which goes about 6 Inches into an 

Iron Pipe, of which BI is the Length : Through this Pipe an Iron 

Spindle paſſes into the aforeſaid Screw or Worm to which the Dial 

C is fixed + as ſoon then as the Veſſel moves, the Fork plays in a Ho- 

rizontal Poſition, which moving the Spindle within the Iron Pipe, 

the Motion is thereby communicated to the Dial, which is fitted to 
ſtrike to the Miles or Leagues the Veſſel runs; and let the Veſſe 

move ſwift or flow, the Pallets A and F are equally affected, and 
conſequently muſt meaſure the Diſtance failed to a greater Exa&ne!s 
than the Iron Fork is capable of in the Manner I havedefcribed above. 

For want of better Conveniencies when in Holland, J had this Iron 

Pipe fixed to a thin Board, which I faſtened to the Rudder of the 

Veſſel 3 but as I am now falling on a properer Method to ix 

this Iron Pipe, &c. which I could not well do in Holland, ſince a 

| cone 


Fig. 205. 
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Deſcription of a new Quadrant, 


cold Weather was ſo far ſet in, that it would not allow me to make 
more Experiments than I did on that Side, I hope ſoon to make it 
appear, that the Revolutions are exactly equal in this new Improve- 
ment of the Fork. 

P. S. I have been lately endeavouring to make a further Improve- 
ment in Navigation, whereby I propoſe to make a Ship work tar 
better to Windward, than it is poſſible for the moſt Weatherly one 
to do at preſent; as alſo to make them tack and ware in much lels 
Room than is generally done on ſuch Occaſions. The Advantages 
arifing from ſuch a Projection, if it proves practicable, mult be con- 
ſiderable; For 1. The Ship which is in Danger of a Lee-ſhore- 


461 


will hereby be enabled to weather the Point ſhe may want, and not 


be forced, in ſtormy Weather, to anchor in the very Breach of the 
Shore, and even in the Jaws of Deſtruction. Of this we have had 
too many melancholy Inſtances, where ſeveral Lives and Fortunes 
have been loſt ; Diſaſters of which kind, it is humbly conceived, 
may, in a great Meaſure, be prevented by this Invention. 2 Hence 
we need not fear to get the Weathergage of an Enemy ; for by ply- 
ing to Windward much faſter than he can, and by tacking and war- 

ing in much leſs Compaſs, I can either leave him, or continue to en- 
gage him, as ſhall appear moſt convenient: At leaſt I can fo ſpend 
the Day, as to be able to ſecure my felf under the Covert of the 


Night; or if I chance to be near the Land, I may hereby be en- 


abled to gain a fate Harbour. 3. By this Invention the wild Steer- 


age which is too frequently made in ſome Ships, will be prevented, 


which all Mariners muſt allow to be of Service, ſpecially in chaſing, 
or being chaſed by an Enemy; as well as in their keeping the Reck- 
oning of the Ship" s Way, Ce. 


XI. This Inſtrument contains four principal Parts, viz. a Frame, 
an Index, a Label, and a Shield; and theſe conſiſt of ſeveral Parts. 
The Frame has two Parts, one a graduated Arch of 30 Degrees, 
cach Degree being ſubdivided into ſix equa] Parts; the other a Chord 
of an Arch of 60® „divided into two equal Parts (at che Extremities 
and in the Middle of which are Holes or Stops for the Label) toge- 
ther making go? or a Quadrant. The Index turns upon the Center 
of the Frame the whole Compaſs of the Arch, and has three Parts; 
vix. a Nonius Plate, an Eye-Vane, and a Tube. The Nomus Plate 
moves with the Index, and ſubdivides each of the ſmall Diviſions of 
the Arch into ten equal Parts or Minutes. The Eye- Vane is to look 
through in forward Obſervations. The Tube is to ſhew, when the 
Index is horizontal. The Label moves upon the Center of the Frame 


The Deſerin;- 
en of a new 
Quadrant f7 
taking Alti- 
tudes without 
a Horizon, 
either at Sea 
or Land, In 
vented by Mr. 
John Elton. 
Ne. 423. p. 
273. 

Fig. 206. 


the whole Compaſs of the Chord of the Arch of 60 , having three 


{:xed Stations thereon, at go®, 60“, and 90, and contains two 
principal Parts; wiz. a Lens, and a Lanthorn. The Lens is to 


iorm the Sun's Image upon the Shield. The Lanthorn is neceſſar y 
Vo. VI. | OOO in 
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in Nocturnal Obſervations. The Shield is fixed in the Center of 
the Frame, and has three Parts; viz. an Azimuth Tube, a Ho. 
rizontal Tube, and an Axis, or in backward Obſervations a Ray- 
Plate. The Hole in the Shield is to receive the Sun's Image, T * 
Azimuth Tube is to direct the Plane of the Inſtrument perpendicu- 


lar. The Horizontal Tube is to ſhew when the Label is level. 


The Axis is to cut the Object in forward Obſervations. 

If the Altitude does not exceed 30, the Label muſt be placed at 
the Station on the Radius or longeſt Limb of the Quadrant; if the 
Altitude is between 30? and 6o?, at the middle Station; and if the 


Altitude exceed 60? at the uppermoſt Station. 


This is done without uſing the Sight-Vane or Horizonte! Tube on 
the Shield. Hold the Quadrant with both Hands in ſuch a manner 
as is apteſt for keeping it ſteady, the Back of the Arch being turn- 
ed toward the Sun. When the Bubble of the Azimuth Tube is 
brought under the Hole in the Shield, cauſe the Sun's Image to fall 
on the Hole in the Shield, ſo that it may reſt in the Center of the 
Sun's Image; the Inſtant the Azimuth Tube and Sun's Image are 
thus regulated, ſee if the Bubble in the Horizontal Tube on the In- 
dex ( which 'till then is diſregarded ) leaves the open End of the 
Tube, or ſtops any where clear of the Ends of the Tube: If theſe 
happen at the ſame Juncture, the Altitude is then truly taken; but 
if the Bubble had remained in the encloſed End of the Tube, when 


the Azimuth Bubble and Sun's Image were regulated, the Index muſt 
have been ſlid up; and if tarried in the open End, moved down, 
until the Horizontal Bubble on the Index quit the open End of the 


Tube, or ſtop between the Ends, as was before obſerved ; and then 
is the Quadrant ſet. In continuing the Obſervation for a Meridian 


Altitude, the Quadrant being ſet, as the Sun riſes, the Horizon- 


To take the 


Altitude of the 
Sun or Stars 
by a forward 
Osfervation. 


tal Bubble on the Index will not quit the open End of the Tube, 
or ſtop between the Ends, but hang there, or leave it after the 
Azimuth Bubble and Sun's Image have been regulated, which will 
require the Index to be continually moved down in order to keep 
the Quadrant ſet. When the Sun is up, or on the Meridian, the 
Quadrant will remain fer for ſome Time; and on the Sun's falling, 
the Horizontal Bubble will have a reverſe Tendency inclining or run- 
ning wholly to the encloſed End of the Tube. 
In this Method, the Lens and Tube on the Index are ded 


Hold the Quadrant vertical, and looking through the Eye-Vane, 


direct the Axis or upper Edge of the Shield to the Sun or Star; if 
the Axis cut the Sun or Star at the ſame Inſtant that the Bubble in 
the Horizontal Tube on the Shield quit the open End, the Altitude 
is then truly taken, and the Quadrant ſet. But if it ſhould leave 
the open End of the Tube before the Axis or upper Edge of the 
Shield cut the Sun or Star, then the Eye-Vane ( or which is the 
fame, the Index ) muſt be flid down; and if! it remain at the open 


End, 
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End, or quit it when the Axis is above the Sun or Star, moved up 
until the Quadrant is ſet. In continuing the Obſeryation for a Meri- 
dian Altitude, as the Sun or Star riſes, the Bubble in the Horizontal 
Tube will always quit the open End of the Tube before the Axis cut 
the Object; ſo that to keep the Quadrant ſet, the Eye-Vane muſt on 
every ſuch Alteration be conſtantly moved down; while the Sun or 
Star is on the Meridian, the Quadrant will remain ſet; and when the 
Sun or Star falls, the Bubble will act contrary to what it did in the 
riſing, reſting wholly in the open End or the Tube. 

Turn the Back of the Arch towards the Sun, and cauſe the Sun's, ,.,, . 
Image to fall on the Hole in the Shield, at the ſame time looking $4; Altitude 
through the Eye-Vane, cut the Horizon with the Axis. with the Ho. 

N. B. In taking the Altitude of the Stars, a ſmall Light muſt be “en. 
fixed in the Lanthorn; the leſs the better. It will be belt in forward 
Obſervations of the Sun, to take the Altitude of the upper Limb, 

allowing for the Semidiameter; and when the Sun is very clear, take 
his Altitude by a backward Obſervation, the forward Method be- 
ing chiefly intended for Nocturnal Obſervations, and when the Sun 
is too much obſcured to give any Shade or Image. 


There was at the ſame Time laid before the Society, An Ex- 
tract made by Mr. Elton of Obſervations of the Latitude from 
the Journal of Captain Valter Hoxton, Commander of the Ship 
Baltimore from the River of Thames to Maryland on the Continent 
of America, by Davis's (or the common) Quadrant with the 
Horizon, and by Mr. Ellon's (a new invented Quadrant) with- 
out the Horizon, A. D. 1730. | „ 
From this Extract it is obſervable, that in moderate Weather 
the Difference of the Obſervations, made by the two Sorts of Qua- 
drants, was commonly no more than 157 with ſtrong Gales and a 
large Sea 5'; in fair Weather; in hard Squalls; the Sea running 
high, 6'; in eaſy Gales 9“; in fair Weather and a large Swell 16'; 
once in ſmooth Water 16'; and the greateſt Difference of all was, 
with freſh Gales, 21': And this Difference was conſtantly found to 
give the Latitude more Northerly by Mr. £Z!ton's Quadrant than by 
Davis's; as in this laſt mentioned Inſtance the Latitude appears to be 
355 39 N. by Davis's, when Mr. Ellon's makes it 362 N. There 
is a Note added by Captain Hoxton at the End of this Journal; 
viz, That the Difference at different Times between Davis's and Elton's 
Quadrants is occaſioned by ſhifting the Shade-Vane of Davis's. 4 
Lo this Journal were annexed ſome © Obſervations of the Latitude i 
© by the fixed Stars in the foreſaid Voyage by Mr. Elion's Quadrant, 
without uſing the Horizon. ? 5 


Theſe Oblervations are generally taken from two Stars, and the l 
Latitude calculated from each Obſervation 3 and ſo they are found to 1 
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agree commonly within 4 or 3. The greateſt Difference aroſe once . 
to 13. When by an Obſervation taken by * ho the Latitude 
was found to be 


42% 46 N. | by * Procyon 42%. 56' N. 
Courſe inter oY — 
Obſ. SSW. | | Where the Dif- 2 N 
S 37 | Renee 8 13 N. 
42% 43 | 


Captain Hoxton, when at Anchor in Cheſta. peat Bay, found 
the Latitude 37“ 29“ N. Off Cedar Point in Potuxon River 389 
7 N. Off Cape Henry 370 N. And in a Letter to Mr. Elton he 
. declares, * That he obſerved with his Quadrant both by the Sun 
© and - in all the various Sorts of Weather he met with in his 
* late Voyage to and from Maryland, without regarding the Ho- 
rizon, with as great Exactnels, as with Davis 8 Quadrant when the 
Sun and Horizon were clear.“ = 

There was likewiſe put into the Hands of the Publiſher, ano 
ther Letter from one Mr. John Walton to Mr. Elton, containing 
ſome Obſervations of the Latitude in Leghorn Road, and ſeveral 
of the Ports of Spain, which were found, after repeated Experi- 
ments, exactly to agree with the known Latitudes of theſe Places 
Mr. Wallon adds, That he made ſeveral Obſervations in his Paſſage 
Home, in hard Gales, and a great Sea, and when it was ſo hazy, 
that the common Quadrant was of no ule, for want of a Horizon. 
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Method of making Mortar at Madraſs. 


DOI 1 T VII 


ARCHITECTURE, SHIP-BUILDING. 


I. H AKE 15 Buſhels of freſh Pit-ſand, well ſifted; add there- The Moth! if 
| to 15 Buſhels of Stone Lime: Let it be moiſtened or ſlack- tis ee 
| ed with Water in the common manner, and ſo laid 2 or 3 davs toge- 5 Mortar at 
| ther. Then diſſolve 20 Pound of Jaggery, which is e's Sugar W. 0 by 
(or thick Molaſſes) in Water, and ſprinkling this Liquor over the e 
Mortar, beat it up together till all be well mixed and incorporated, Gy; ces = 
and then let it he by in a Heap. Then boil a peck of Gramm St "” 9 755 
(which is a fort of Grain like a Tare, or between that and a Pea ) N*- 422. P. 
to a Jelly, and ſtrain it off through a coarſe Canvals, and preſerve 135 
the Liquor that comes from it. Take alſo a Peck of Myrobalans, 
and boil them likewiſe to a Jelly, preſerving. that Water alſo as the 
other; and if you have a Veſſel large enough, you may pur theſe 3 
Waters together; that is, the 7a agery-Water , the Gram-WWater and 
the Myrobalans. The [ndians ofvally put a ſmall quantity of fine 
Lime therein, to keep their Labourers trom drink in g oli. ne 
Mortar beat up, and when too dry, ſprinkled with this I. 1quor, 
proves extraordinary good for laying Brick or Stone therewith, keep- 
ing ſome of the Liquor always at Hand for the Workman to wet his 
Bricks tnerewith ; and if this Liquor proves too thick, dilute it with 
treſh Water. Obſerve alfo, that the Mortar here is not only to be well 
veaten and mixed together, but alſo laid very well, and every Brick, 
or Piece of Brick, Auſhed i in with the Mortar, and every Cranny 
filled up, yet not in thick Joints, like the common Agio Mortar; 
and alſo over every Courſe of Bricks, ſome to be throwed on very 
thin: And where the Work hath ſiood, though bur for a Break- 
taſt or Dining: time, before you begin again wet it well with this 
Liquor, with a Ladle, and then lay on your freſh Mortar; for this | 
Mortar, notwithſtanding its being thus wetted, dries much ſooner —— | 
than one not uſed to it would Conceive, but eſpecially i in hot Weather. 3585 ll 
For ſome very ſtrong Work, the Gre Mortar above is improved as | | 
follows. Take coarte Tow and twiſt it loofely into Bands as thick 
as a Mans Finger ( in England Ox-hair is uſed in ſtead of this Tow ) | 1 
then cut it into Pieces of about an Inch long g, and untwilt it fo as to 1 
he looſe ; then ſtrew it lightly over the other Mortar, which is at the | 
ſame time to be kept turning over, and ſo this Stuff te be beat ino + 
it, keeping Labourers continually beating it in a Trough, and mix- | . 
ing it till it be well incorporated with all the Parts of the Merz 4 
| | | AR 4 


h —— 
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And whereas it will be ſubject to dry very faſt, it muſt be frequently 


— 


Method of making Mortar at Madraſs. 


ſoftned with ſome of the aforeſaid Liquor of Faggery, Gram, and 
Myrobalans, and ſome freſh Water; and when it is ſo moiſtened and 
beat, it will mix well, and with this they build (though it be not 
uſual to build common Houſe-Walls thus) when the Work is in- 
tended to be very ſtrong; as for inſtance, Madraſs Church Steeple, 
that was building when J was laſt there, and allo for ſome Orna— 
ments, as Columns, good arched Work, or Imagery ſet up in Gar- 
dens, it is thus made. Though for common Buildings about Ma— 


draſs, where the rainy Seaſon holds not above 3 Months in the Year, 
and ſometimes lefs, they uſually lay all the common Brick-work in a 


loamy Clay, and plaiſter it over on both ſides with this Mortar, 


which is yet farther to be improved. Thus far for Building Mortar. 


Having your Mortar thus prepared, as is before deſcribed, you muſt 


ſeparate ſome of it, and to every 4 Buſhel, you are to take the white of 
; or 6 Eggs, and 4 Ounces of Ghee (or ordinary unſalted Butter) and 
a Pint of Butter-milk, beaten all well together: Mix a little of your 

Mortar with this, until all your GH, Whites of Eggs, and Butter- 


milk be ſoaked up ; then ſoften the reſt well with plain freſh Water 
and ſo mix all together, and let it be ground, a Trowel ful] at a 


Time, on a Stone, with a Stone Roller, in the ſame manner that 


Chocolate is uſually made, or ground in England; and let it ſtand 
by in a Trough for uſe. And when you uſe it, in caſe it be too dry, 
moiſten it with ſome Water, or the before-mentioned Liquor, This 
is the ſecond Coat of Plaiſtering. os ; 

Note, When your firſt Coat of Plaiſtering is laid on, let it be wel] 


rubbed on with a hardening Trowel, or with a ſmooth Brick, and 
| firewed with a gritty Sand, moiſtened, as occaſion requires, with 
Water, or the before-mentioned Liquor, and then well hardened on 
again, which, when half dry, take the laſt mentioned Compoſition 


for your fine Plaiſtering; and when it is almoſt dry, lay on your 


whitening Varniſh ; but if your Work ſhould be quite dry, then 
your Chinam Liquor muſt be waſhed over the Work with a Bruſh. 


The beſt fort of whitening Varniſh is thus made. Take one Gallon 
of Toddy, a Pint of Butter-milk, and ſo much fine Chinam, or Lime, 
as ſhall be proper to colour it; add thereunto ſome of the CHinam 


Liquor before-mentioned, waſh it gently over therewith ; and when 


it is quite dried in, do the ſame again. And a Plaiſter thus made is 
more durable than ſome ſoft Stone, and holds the Weather better in 


India, than any of the Bricks they make there. In ſome of the fine 
_ Chinam that is to endure the Weather, and where it is likely to be 
ſubject to much Rain, they put?“ Gingerly Oil inſtead of Gbee; and 


alſo in ſome they boil the Bark of the Mango-Tree, and other Barks 
of aſtringent Natures, and Aloes, which grow here in great Plenty by 


the Sea- ſhore; but to all of the fine Cbinam, that is for outſide Plaiſ- 


tering, 
Oleum Seſami. 
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Bending Blanks by a Sand-heat. 


tering, they put Butter-milk, which is here called Toyre, And for 
inſide Work they uſe Glue made very thin and weak, in ſtead of 
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Size, for White-wathing, and ſometimes they add a little Gum to it. 
N. B. Whereas ſundry Ingredients here mentioned are not to be had 
in England, it may not be amiſs to ſubſtitute ſomething more plenti- 


ful here, which I imagine to be of the ſame Nature. As to all the 
aſtringent Barks, I take Oaken Bark to be as good as any. Inſtead 
of Alces, either Turpentine, or the Bark and Branches of the $Sloe- 
tree, Though Turpentine be not ſo ſtrong, yet, if uſed in greater 
Quantity may ſerve to the fame purpoſe. Bur there is a ſort of Aloes 
Hepatica, often very cheap. Inſtead of Myrobalans, ſome Juice of 
* Alves; allo inſtead of Faggery, coarie Sugar, or Molaſſes, will do; 
inſtead of Toddy, which is a fort of Palm. wine, the Liquor from the 
Birch-tree comes near to it. 5 | 
Note, That in China, and ſome other Parts, they temper their 
Mortar with Blood of any ſort of Cattle, but the Ingredients before- 
mentioned are ſaid to be as binding, and do full as well, and does not 
make the Mortar of ſo dark a Colour as Blood will do. The Plaiſ. 
tering above deſcribed, is thought in India vaſtly to exceed any fort 
of $zucco- work, or Plaiſter of Paris; and I have ſeen a Room done 
with this fort of Terras- Mortar that has fully come up to the beſt 
fort of Wainſcot Work, in Smoothneſs and in Beauty. 


II. The Place where the Planks lie to be ſoftned in the Stove, 
is between two Brick Walls; of ſuch a length, height and diſt- 
ance from each other, as ſuffice to admit the largeſt, or to hold 
4 good number of the ſmaller Sort: The bottom is of thick Iron 
Plates, ſupported by ſtrong Bars; under the middle of which, are 
two Fire-places, whoſe Flews carry the Flame towards the Ends. 

The Planks are laid in Sand; the loweſt about ſix or eight Inches 
above the Iron Plates, they are well covered with the Sand, and 
Boards laid over all, to keep in the Heat. The Sand is moiſtened 
with warm Water, ( for which purpoſe they have a Cauldron adjoin- 
ing to the Stove) and if the Timber be large, and intended to be 
very much bent, ſo that it muſt lie long in the Stove, they water 
the Sand again, once in 8 or 10 Hours. When *tis judged to be ſoft 
enough, the Sand is removed; and the Workmen carry away their 
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reſpective Planks, to the ſeveral Places, where they are to be uſed; 


and having firſt nailed a thin Board upon the out- ſide, to preſerve 


the Plank from Bruiſes, they fix one part in its proper Place, and 


bring to the others, by any power they can moſt conveniently ap- 
ply. This Work ſeems to be performed with wonderful Eaſe ; not- 
withſtanding ſome we faw were ſo knotty, that the Builders aſſured 
"5, they could not have brought them to that Curvature by the 
'vrmer Methods. Thoſe we ſaw put in between others, very _ 

ly 


* — [Gs 
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"Bending Planks by a Fenk les 


ly Gitted the Spaces they had bcen cut for; and the Workmen told 
us, they had made no Allowance either for the ſwelling, or ſhrinking 
of the Wood. 

This Method excells that of Forming the Planks over an open Fire 
in ſeveral Refpects: particularly, that no part of the Wood 1s de- 


ſtroyed, but remains of the ſame Dimenſions ; at leaft very nearly ; 


a Plank of the Breadth of 16 Inches being ſaid not to alter above 
„ part of an Inch. The Edges of the Plank are preſerved ; and 
ooh the Work muſt be much firmer, and the Calking luſt 


longer. The extraordinary ſoftneſs of the Wood, while 'tis warm, 
makes it eaſily bend to any Figure neceſſary in Ship- building, which. 
it holds very well, if they have occaſion to take it off again Iles Ie 8 
cold: Whereas the Plank bent by burning, would ſtart when looſen- 


ed; and could only be fixed to the Timbers by ſuch a Force, as was 
able to overcome the Reſiſtance occaſioned by the Spring of the 
Plank. It likewife adapts it ſelf very FORO to the Surface of the 


Timbers, it they happen to be uneven. 


They ſhewed us the Gun-Deck- Clamps in a Ship of the Second 


Rate; which are very large Planks, bent and twiſted in ſo peculiar 


a Manner, that they never could by any other Method, bend them 
into that Form, but uſed to cut them into Shape. The whole Ope- 
ration is performed with much leſs trouble to the Carpenters, as we! 


as at leſs Expence; as *tis evident, from the deep Tincture the Sand 


receives, that a conſiderable Quantity of Sap comes out of the Oak, 


while it's in the Stove: And a large Plank was obſerved by the 


| Workmen or Officers of the Yard, to weigh ſome Pounds leſs, 


: Fig. 207. 


when 1t was taken our. 
A Plank 5 Inches thick requires 5 or 6 Hours to make i it fit for bend- 


ing; and the Time requiſite for others, leems to be in a Duplicate 
Proportion to their Thickneſs. 


Fig. 207. Repreſents a Plank, in the Buttocks of a Second Rate 


Ship, whoſe length from A to C, is three Feet, and thickneſs (A F, 


4 Inches, the End C, of this Plank was bent 12 or 13 Inches from 


85 = ſtreight Line AB. 


Fig. 208, 209. 


Fig. 208, and 209, are Sections of the Stove. A. A. the Fire-places. 
B. B. the Aſh-holes. C. C. the Flews under the Iron Bottom. 


D. D. the two Chimneys, E. the place for the Planks and Sand. 
F. F. the two Brick Walls. G. G. two inclined Planes, for the Men 


to ſtand on, Sc. when they put in, or take out Planks, or water 


the Sand. h. h. The bottom of the Stove, made of Iron. „ 
Grates to lay the Fewel on. 
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CHAP IX 


PAINT IN C. 


R. Le Blon endeavouring to fix the true Harmony of Colour- 4 Aout «ff 
ing in Painting, found that all viſible Objects may be repre- Mr. James 
ſented by the three primitive Colours, Red, Yellow, and Blue; rare ge 

for out of them, all others, even Black itſelf, may be compound- 0 of Piat 
ed. We are beholden to the great Sir J/aac Newton for the Diſ- ing, in Tnita 
covery of the Difference of Colours contained in the Rays of the tion of Paint- 
Sun; and that the Union of them all produces a White, which is W. nad, & 
F * 
For Diſtinction ſake Mr. Le Bion calls thoſe Colours which are the /ame max- 
comprehended in the Rays of the Sun, Impalpable Colours, and mer as Bro- 
thoſe uſed in Painting, Material Colours. In the Material Colours, —_— by 
a Mixture of all three produces a Black or Darkneſs, contrary to j; WS Wh 
what is obſerved in the Impalpable, which I faid juſt now produce Sn. Ne. 
White. Mr. Le Blon takes this Phenomenon to be owing to the 419. P. 101. 
Body or Subſtance of which theſe three material Colours conſiſt, and 
to the Particles of them being Opake, and not Tranſparent ; for 
they only reflect certain Rays of Light, that ſtrike on their Sur- 
faces; and therefore when {ſmall Particles of different Colours are 
placed cloſe together, if they are ſo ſmall that each of them cannot be 
leen ſeparately by the Eye, we do not diſcern the Colour of each par- 
ticular Atom, but only the blended reflected Rays, proceeding from 
the adjoining Particles : Thus Yellow and Red produce an Orange, 
Yellow and Blue a Green, &c. which ſeems to be confirmed by 
placing two Pieces of Silk near together; viz, Yellow and Blue: 
When by intermixing of their reflected Rays, the Yellow will ap- 
pear of a light Green, and the Blue of a dark Green; which de- 
ſerves the farther Conſideration of the Curious. 
He hath reduced the Harmony of Colouring in Painting to certain 
*nfallible Rules, built on this Foundation: Whereas, according to the 
common Practice of Painters, their colouring is the Effect of meer 
Chance or Gueſs-work at firſt, but improved by Experience; all 
Painters uſually declaring that there can be no certain Rules given 
for mixing Colours. Mr. Le Blon publiſhed, ſome Years ago, an 
ingenious Book on this Subject, intituled, Colorittio; or, the Harmo- 
n of Colouring in Painting. | 
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_ Wewing 
__. Tapeſtry. 


Weaving Tapeſtry. 
By theſe Rules he light on the Manner of Printing any Object in 


its natural Colours, by the Means of three Plates, and the three pri- 
mitive Colours; an Art attempted and ſought after ever ſince the In- 
vention of Printing, but in vain, and thought impoſſible, till he put 


it in practice about 15 Years ago. The Plates are engraved chietly 
after the Mezzo Tinto Manner; only the darker Shades, and ſome- 
times the Out-Lines, where they are to appear very ſharp, are done 
with a common Graver. Each Plate is not compleatly engraved, 
but only contrived to take ſuch a Portion of the Colour as is neceſſa- 
ry with the other two Plates, to make the Picture compleat. 


This Art of Printing conſiſts in ſix Articles. 

1. To produce any Object with three Colours, and three Plates, 
2. To make the Drawings on each of the three Plates, ſo that the 
may exactly tally. 3. To engrave the three Plates, fo as that they 
cannot fail to agree. 4. To engrave the three Plates in an uncom- 
men Way, ſo as that they may produce 3000 and more good Prints. 
5. To find the three true primitive material Colours, and to prepare 


them, ſo as that they may be imprimable, durable, and beautiful. 


6. To print the three Plates, fo as that they may agree perfectly in 


the Imprefion. m. 5 
The firſt of which is the moſt conſiderable, comprehending the Theo- 


retical Part of the Invention; and the other five are ſubſervient to 


bring it into mechanical Practice, and of ſuch Importance, that if any 
one of them be wanting, nothing can be executed with Succeſs or 


Exactneſs. Sometimes more than the three Plates may be employed, 
viz. when Beauty, Cheapneſs, and Expedition require it. 


The Obſervation of the compounded Colours reflected from two 


Pieces of Silk, of different Colours, placed near together, firſt gave 


him the Thought of what the Effect of weaving Threads of diffe- 
rent Colours would be, when ail the Threads were ſo fine, as not to 


be diftinguiſhed at a ſmall Diſtance one from another. 


By the ſame Principles of producing any viſible Object with a 


ſmall Number of Colours, he arrived at the Skill of producing in 


the Loom all that the Art of Painting requires. An Art likewiſe 


often attempted, but as often abandoned, and declared impoſſible 
till now, as well as the other of Printing in Colours. And 'tis pro- 
bable, many Improvements may from hence be made in ſeveral 
Trades, eſpecially in combing of Wool,” where the mixing of ſeveral 
Colours may be of great Uſe; but he hath not yet had Time to ap- 

ply it to any thing elſe beſides Painting, Printing and Weaving. 
The Colours uſed in Weaving being only ſuperficial, and ſo differ— 
ing from both the impalpable and the material Colours, and not be- 
ing to be ſo cloſely joined or incorporated together as thoſe, will not 
of themſelves produce a White or Black, but only a Light Cinna- 
mon: Wherefore, in Weaving he hath been obliged to make 45 of 
. — white 


Weaving Tapeſtry. —— 7 
white and black Threads, beſides Red, Yellow, and Blue; and 
though he found he was able to imitate any Picture with theſe five 
Colours, yet for Cheapneſs and Expedition, and to add a Brightneſs 
where it was required, he found it more convenient to make uſe of 
ſeveral intermediate Degrees of Colours. an ue 
There are two Ways in Uſe at Brvſels, and at the Goblins in Paris, 
for making Tapeſtry after the common Manner: One they call the 
flat Way, and the other the upright, In the flat Way, they have 
the Warp ſtretched in a Frame length-wiſe of the Piece: It is made 
of white Worſted, and the Pattern lies cloſe under it; ſo that the 
Workman can fee the Figures through the Warp: He is provided 
with Bobbins of various Colours of Silk or Worſted, as the Piece re- 
quires: Then he takes up with his Fingers one Thread aiter another, 
as they anſwer to any Colour, in the Painting beneath; and with 
the other hand paſſes the Bobbin with the ſame Colour, and ſtrikes 
the Threads cloſe with an Ivory Comb. Some of theſe Frames are 
made like a Loom, with a Warp paſſed through the Leiſhes and 
Tredles for the Feet, with which they open the Threads of the Warp, 
to paſs a common Shuttle through them, when it is neceſſary to make 
a long Throw, as is required in Grounds, Pillars, and tall Uprights. 
In the upright Way the Warp runs from Top to Bottom of the 
Piece; the Pattern is placed upright, and cloſe behind it, and the 
Out-lines are drawn in Charcoal upon the Foreſide of the Warp. 
The Work-man is placed with his Back to the Light, by which 
means he can ſee the Pattern better; then he takes up the Threads 
one by one, and paſſes the Bobbin, as in the other Way, and ſtrikes 
it cloſe with the Comb : All which is near as tedious as Needle-work 
itſelf; which is the Reaſon why fine Tapeſtry comes to ſuch high + 
Prices, ſo that none but Princes care to buy it; and what can be 
had at a moderate Price is always coarſe, and-of a low Taſte : 
For Workmen who have any good Notion of Painting, and are 
capable of adjuiting the Colours, are not to be had, bur for exceſ— 
ſive Wages ; which much enhances the Price likewiſe: But in Mr. 
Le Blon's new Way of weaving Tapeſtry in the Loom with a Draw- 
boy, Tapeſtry may be performed almoſt as expeditious as fine Bro- 
cades: For when the Loom is once ſet and mounted, any common 
Draught-Weaver, though not acquainted with Drawing nor Paint- 
ing; nay, hardly knowing what Figure he 1s about, exactly pro- 
duceth what the Painter hath repreſented in the original Pattern, 
And thus a Piece of Tapeſtry may be woven in a Month or two, 
which, in the common Way of Working, would take up ſeveral 
Years: And what in the common Way coils a thouſand Pounds: 
may, by this means, be afforded finer and better for a hundred. 
Therefore, it is likely, this woven Tapeſtry may become a currant 
Merchandize; and that many thouſand induſtrious Families may be 1 
well employed about it. as 4 
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Weaving Tapeſtry. 


The main Secret of this Art conſiſts in drawing the Patterns. 


from which any common Draught- Weaver can mount the Loom : 


and when that is done, the Piece may be made of any Size, by 
only widening the Reeds and the Warp ; and a Reverſe may be made 
with the ſame Eaſe ; which is done by the Boy's pulling the Laſhes 
up again in the ſame Order in which he pulled them down before; by 
which Contrivance the Tapeſtry may be ſuited ro any Room, he. 


ther the Light comes in on the right Hand, or on the left. 


The Patterns are painted upon Paper, whereon are printed Squares 


from Copper Plates, and theſe ſubdivided by as many Lines as an- 
{wer to the Threads of the Warp, which run length-wiſe of the WE 
Piece; then they try how many Threads of the Shoot anſwer in 
Breadth to every Subdiviſion of the Squares. Every Thread of the 


Warp goes through a ſmall Braſs Ring called a Male, or through a 
Loop in the Leiſh, and hath a ſmall long Weight or Lingoe hung 
below, to counter-balance the Packthreads, which going from the 
Top of the Rings or Loops, are paſſed over the Pullies in the Table 
directly over the Loom, and are continued nearly in a Horizontal 
Poſition on one ſide of the Loom, to a convenient Diſtance; where 
they are all ſpread on a Crols-piece faſtened to two Staples: Theſe 
are called the Tail of the Mounture ; and from each of theſe Pack- 
threads, Juſt by the ſide of the Loom, are faſtened other Packthreads 
called Simples, which deſcend to the Ground; ſo that by pulling 
theſe [imple Chords, you raiſe any of the Threads of the Warp at 


Pleaſure ; wherefore they faſten a Loop or Potlart to as many of 


theſe ſimple Chords as there are Threads of the Warp to be * 
up at every Shoot, or every Throw of the Shuttle; by which means 
the Shoot ſhews itſelf on the right Side, where the Warp is pulled 
up: And in ordering this, they are guided by the Pattern, on which 


they count the Diſtances of the Subdiviſions, which contain the ſame 


Colours in the ſame Line, and can be ſhot at once: Then they faſten 
Potlarts to the ſeveral ſimple Chords, that draw up the Rings, 
through which thoſe Threads of the Warp run, which are to lie be- 
hind this Colour; they tie all theſe Loops together, and faſten a 
Piece of Worſted or Silk to the Knot, of the ſame Colour that the 


Workman is to throw; and the Boy, when he pulls each Loop, 


names the Colour, that the Weaver ma 


y take the proper Shuttle, 
and ſo on for every Colour to be thrown. 


The End of the Firſt Part. 
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PART I. 


PH ological p A * E R 8. 
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CHAP. 1 


Pry$SIoLOGY, METEOROLOGY, PNEUMATICS, 


0 


H Account we have of the Univerſal Deluge 9% Conſe 
is no where fo expreſs as in the Holy Scrip- rations about 
*DY tures; and the exact Circumſtances as to point % © 9 
RM bY T; { R 4 had the Univerſar 
BE of Time, do ſhew that ſome Records had been ,,,,., 7.x 
kept thereof more particularly than is wont in 4e rhe Rey- 


thoſe things derived from remote Tradition, «/ Set, on 


wherein the Hiſtorical Minutiæ are loſt by length my FE of 4 
of Time. But the ſame ſeem much too imperfect to be the Reſult of by Dr Fa. Mi 
a full Revelation from the Author of this dreadful Execution upon mond Halley, 5 
Mankind, who would have ſpoken more amply as to the Manner there- #. 5.5. mY | 
of, had He thought fit to lay open the Secrets of Nature to the ſuc- 5*3'Þ 70 | 
ceeding Race of Men; > and I doubt not but to all that conſider the 
7th Chapter of Geneſis impartially, it will paſs for the Remains of a Po 1 
much fuller Account of the Flood left by the Patriarchs to their Po- — TIIEE 
ſterity, and derived from the Relation of Ma and his Sons, It muſt = 
VOL. VI. Part. ii. A "DE = 


=} 


Certainty of 
an Univerſal 


Deluge. 


Conſiderations on the Cauſe of the Univerſal Deluge. 


be granted, that there are ſome Difficulties as to the Conſtruction of 
the Ark, the Reception and Agreement of the Animals among them. 
ſelves, and Preſervation of it in ſo immenſe and boundleſs an Ocean, 
during that Vind which God ſent to dry the Waters away, eſpecially 
when it firſt came on Ground: But it muſt alſo be allowed, that length 
of Time may have added, as well as taken away many notable Cir. 
cumſtances, as in moſt other Caſes of the Story of remote Times and 
Actions. | 
This we may, however, be fully aſſured of, that ſuch a Deluge has 
been; and by the many Signs of marine Bodies found far from and a- 
bove the Sea, *tis evident, that thoſe Parts have been once under Wa- 
ter: or, either that the Sea has riſen to them, or they have been raiſed 
from the Sea; to explicate either of which is a Matter of no fmall 
Difficulty, not does the ſacred Scripture afford any Light thereto. All 
that it ſays to help us 1s, that all the Fountains of the great Deep, 


mn nm were burſt, or broken up; that the Windows, or Ca- 


taracts, of Heaven where opened, and that it rained inceſſantly forty 


Days and Nights. Now the Rain of forty Days and Nights will be 


found to be a very ſmall Part of the Cauſe of ſuch a Deluge; for ſup- 


poſing it to rain all over the Globe as much in each Day, as it is now 


found to do in one of the moſt rainy Counties of England in the whole 
Year, viz. about forty Inches of Water per Diem; forty ſuch Days 
could cover the whole Exrth with but about twenty two Fathom Wa- 


ter, which would only drown the low Lands next the Sea, but the 


Abyſs. 


much greater Part would eſcape. What is meant by the Fountains of 


the Aby/s being broken up, and the opening of the Windows of Hea- 


ven, ſeems not fo eaſy to be underſtood, but is intended to indicate 


the Modus of the Deluge, which was, according to the Moſaic Philo- 
ſophy, from the letting in of the Waters above the Firmament, men- 
tioned Geneſis i. 7. by the Windows of Heaven; and the riſing up 
out of the Ground of the Waters under the Earth, ſpoken of in the 
ſecond Commandment: Or, (if you will underſtand that by the 
m1) Sym is meant the great Ocean) by the overflowing of the Sea 
riſing upon the Land, which is expreſs'd by the breaking up of the 
Fountains of the great Deep. So that we may reaſonably conclude, 
that by the one of thoſe Expreſſions is meant an extraordinary Fall of 
Waters from the Heavens, not as Rain, but in one great Body 
as if the Firmament, ſuppoſed by Moſes to ſuſtain a Supra-atrial Sea, 


/ 


had been broken in, and at the ſame Time the Ocean did flow in up- 


on the Land, ſo as to cover all with Water. 0 


By an extraordinary Encreaſe of the Waters this could not be effect- 


ed, for that at this Time there is not Water ſufficient of itſelf to cover 
any more of the Earth than now it doth; and to ſuppoſe a Creation 
and Annihilation of Water on purpoſe to deſtroy the Earth, is b. 
much the moſt difficult Hypotheſis that can be thought of to effect 
it. A change of the Center of Gravity, about which Center the Sca 
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Conſiderations on the Cauſe of the Univerſal Deluge, 


is formed, ſeemed not an improbable Conjecture, till it appeared that 
this Center of Gravity was the neceſſary Reſult of the Materials of 
which our Globe conſiſts, and not aiterable whilſt the Parts thereof 


remained in the ſame Poſition; And beſides this Suppoſition could 


not drown the whole Globe, but only that Part thereof towards which 


the Center of Gravity was tranſlated, leaving the other Hemiſphere 


all dry. | 
I ſhall ſay nothing of Dr Burnet's Hypotheſis, nor of the many 
Inſufficiencies thereof, as jarring as much with the Phyſical Principles 


of Nature, as with the Holy Scriptures, which he has undertaken to 


reconcile, Dr Hook's Solution of this Problem, as he has not fully 


_ diſcovered himſelf, I cannot undertake to judge of; but his Com- 


preſſion of a Shell of Earth into a prolate Spheroid, thereby preſſing 
out the Waters of an Abyſs under the Earth, may very well account 
for drowning two extream oppoſite Zones of the Globe : but the mid- 
dle Zone, being by much the greater Part of the Earth's Surface, 
muſt by this means be raiſed higher from the Center, and conſequent- 


ly ariſe more out of the Water than before; and beſides, ſuch a Sup- 


poſition cannot well be accounted for from Phyſical Cauſes, but re- 
quire a preternatural digitus Dei, both to compreſs, and aftewards re- 
ſtore the Figure of the Globe. _ 0 

But the Almighty generally making uſe of Natural Means to bring 
about his Will, I thought it not amiſs to give this Honourable Society 
an Account of ſome Thoughts that occurr'd to me on this Subject; 


wherein, ifI err, I ſhall find my ſelf in very good Company. 


Vs) 


In Num. 190. of theſe Tranſactions. I have propoſed the caſual Choc Chee of a Co 


ofa Comet, or other tranſient Body, as an Expedient to change inſtant- mer. 


ly the Poles and Diurnal Rotation of the Globe; at that Time only 


aiming to ſhew how the Axis of the Earth being chang'd, would occa- 
ſion the Sea to recede from thoſe Parts towards which the Poles did 


approach, and to encreaſe upon and overflow thoſe Parts wherefrom 


the Poles were departed ; but at that Time I did not conſider the great 
Agitation ſuch a Choc muſt neceſſarily occaſion in the Sea, ſufficient to 


anſwer for all thoſe ſtrange Appearances of heaping vaſt Quantities of 
Earth and high Cliffs upon Beds of Shells, which once were the Bottom 
of the Sea; and raiſing up Mountains where none were before, mix- 
ing the Elements into ſuch a Heap as the Poets deſcribe the old Chaos; 
for ſucha Choc impelling the folid Parts would occaſion the Waters, 
and all fluid Subſtances that were unconfined, as the Sea 1s, with one 


Impetus to run violently towards that Part of the Globe were the Blow | 
was received; and that with Force ſufficient to rake with it the whole 


Bottom of the Ocean, and to carry it upon the Land; heaping up in- 
to Mountains thoſe earthy Parts it had born away with it, in thoſe 
Places where the oppoſite Waves balance each other, mij/cens ima /um- 
mis, which may account for thoſe long continued Ridges of Moun- 


tains. And again, the Recoil of this Heap of Waters would return 
; ET A 2 | towards 


4 Conſiderations on the Cauſe of the Univerſal Deluge. 
towards the oppoſite Parts of the Earth, with a leſſer Impetus than the 


firſt, and ſo reciprocating many times, would at laſt come to ſettle 


in ſuch a Manner as we now obſerve in the Structure of the ſuper- 
ficial Parts of the Globe. N 
In this Caſe it will be much more difficult to ſhew how Noah and 
the Animals ſhould be preſerved, than that all things in which was the 
Breath of Life, ſhould hereby be deſtroyed. Such a Choc would al. 
fo occaſion a differing Length of the Day and Year, and change the 
Axis of the Globe, according to the Obliqity of the Incidence of the 
Stroak, and the Direction thereof, in relation to the former Axis. 
That ſome ſuch thing has happened, may be gueſſed, for that the 
Earth ſeems as if it were new made out of the Ruins of an old World, 
wherein appear ſuch Animal Bodies as were before the Deluge, but 
by their own Nature and Defences from the Weather, have endured 
ever ſince, either petrified, or elſe entire in ſtatu naturali. Such a CH 
may have occaſioned that vaſt Depreſſion of the Caſpian Sca, and o- 
ther great Lakes in the World; and *tis not unlikely, but that ex- 
tream Cold felt in the North-Weſt of America, about Hudſon's-Bay, 
may be occaſioned by thoſe Parts of the World having once been 
much more Northerly, or nearer the Pole than now they are; where- 
by there are immenſe Quantities of Ice yet unthaw'd in thoſe Parts, 
which chill the Air to that degree, that the Sun's Warmth ſeems hard- 


ly to be felt there, and of which the Poet might juſtly ſay, Frigus iner: 


illic habitat pallorque tremorque Ac jejuna fames. 
2, I have been adviſed ſince the laſt Day, by a Perſon whoſe Judg- 
ment 1 have great Reaſon to reſpect, that what I then advanced, 


dome farther 
Thoughts upon 
he fame Sub- 


528, delivered ought rather to be underſtood of thoſe Changes which might have 


onthe 19th of happened to the Earth in Times before the Creation, and which might 
 #he _ poſſibly have reduced a former World to a Chaos, out of whoſe Ruins 
N . 235 the preſent might be formed, than of the Deluge whereby Mankind 
Þ. 14 was in a manner extinguiſhed about 4000 Years ſince; that being 
: much more gradually brought to paſs, and with ſome Circumſtances 

that this Hypotheſis cannot admit of, which abler Pens, perhaps, 

may account for: What I have advanced, I deſire may be taken 

for no more than the Contemplation of the Effects of ſuch a Choc as 

might poſſibly, and not improbably, have befallen this Lump ot 

Earth and Water in Times whereof we have no manner of Tradition, 

as being before the firſt Production of Man, and therefore not to be 

known but by Revelation, or elle 4 poſteriori by Induction from a con- 

venient Number of Experiments or Obſervations, arguing ſuch an 

Agitation once, or oftner, to have befallen the Materials of this 

Globe. And perhaps in due Periods of Time, ſuch a Cataſtrophe 

may not be unneceſſary for the well-being of the future World; to 

bury deep from the Surface thoſe Parts, Which by length of time are 

indurated into ſtony Subſtances, and become unapt for vegetable Pro- 

duction, by which all Animals are eicher immediately or mediately 

| RE ſuſtaincd 


The Cauſe of Coheſion of the Parts of Matter; 
fuſtained: the ponderous Matter in ſuch a Mixture ſubſiding firſt, and 


the lighter and finer Mould remaining for the latter Settling, to inveſt 


the exterior Surface of the New World. This may, perhaps, be 


thought hard, to deſtroy the whole Race for the Benefit of thole that 


are to ſucceed, But if we conſider Death ſimply, and how that the 
Life of each Individual is but of a very ſmall Duration, it will be 
found that as to thoſe that die, it is indifferent whether they die in a. 
Feſtilence out of 100000 per Ann. or ordinarily our of 25000 1n this. 


great City, the Peſtilence only appearing terrible to thole that ſurvive 
to contemplate the Danger they have eſcaped. Beſides, as 9:neca has 
1 5 | IF 


Vidæ eſt avidus quiſquis non vult 
Mundo ſecum pereunte mori. 


N. B. The foregoing Papers having been read before the Soctety thirty Years 


ſince, were then depoſited by the Author in their Archives, and not pub- 


liſhed ; he being ſenſible that be might have adventured ultra crepidam : 


and apprebenſive leaſt by ſome unguarded Expreſſion he might incur the 


Cenſure of the Sacred Order, Nor had they now been printed but at the 
Deſire of a late Committee of the Society, who were {leaſed do think them not 
unworthy of the Preſs. 5 5 : 5 

Here the Reader is defired to obſerve, that Mr William Whiſton's 
Book, eniituled, A New Theory of the Earth, was not publiſhed 1i!l a- 
bout a Year and a half after the Date bercof, and was not preſented before 
June 24, 1696. to the Koyal Socict). | e 


II. Query I. Does not the ſtrong Coheſion of two Balls of Lead 


prove the Doctrine of Attraction, worthy its great Author, Sir Jaac 
Newton ; and that there is an univerſal Attraction between the Parts 
of Matter in Nature, though ſome at {uch ſmall Diftances as to eſcape 
our Obſervations, ſince we cannot make their Parts touch one aao- 
ther cloſe enough, ſo as to come within their Sphere of Activity ? 
Which I preſume to be the Reaſon why I never have been able to 
make Balls of any other Metals to cohere: Nor do I believe that the 
Parts of any other Metal can come to ſuch a cloſe Contact, except 
by Fuſion, as the Particles of Lead may, by being ſo many Degrees 
lofter than thoſe of any other Nictal. | ES 

Query II. I have often found the touching Surfaces of ſuch Leaden 
Balls, as near as I could meaſure, much alike; yet the Force of Co- 
heſion very different: Nay, I have found the touching Surfaces very 
mall, yet ſometimes 114to 126 b Weight has not been ſufficient to 
{cparate them; when at other times a far lefs Weight (though the 


Meaſure of touching Surfaces far excecuced thoſe mentioned) was more 


than ſufficient to cauſe their Separation. Does it not prove that the 
Coheſion is ſtrongeſt according to the cloleneſs of the Contact, but 
nat as the touching Surfaces? For which Keaton I always have found! 

5 he 
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The Cauſe of Coheſion of the Parts of Matter 
the Coheſion ſtrongeſt, when I gave a little twiſt in joining them; 
ſince by this Means the Particles muſt come cloſer together, than by 
ſqueezing the Balls harely on one another, though it was done with a 
far greater Force than I could apply with my bare Hands. And lince 
the Force, Twiſt, and touching Surfaces can never be alike and 
menſurable when joined by Hand, I think it will be very difficult, if 
not impoſſible, to aſcertain the Forces of this Coheſion, which is in- 
credible, and far exceeds Magnetical Attractions. 

That the Preſſure of the Atmoſphere contributes little, and next 
to nothing in this Coheſion, I have fully proved and experienced laſt 
Winter, before a great and noble Aſſembly: The Coheſion of two 
_ Leaden Balls, which 126 Iþ could not ſeparate, proved as ſtrong in 
Vacuo, as in the open Air. : 

Dvuery III. Does not this Experiment fairly account for the Cohe- 
fon of the Parts of Matter; and that this firm Coheſion cannot be de- 
rived from any Glue or Cement, any imaginary Hooks and Funiculus, 


nor de gravitate AEtheris: but that the Particles of all ſolid and fluid 


Bodies do attract one another by a certain Force {whatever be the Cauſe 
of the ſame) which acts moſt intenſely the nearer they touch one a- 
nother. 3 1 „ 

I am confirmed in this Opinion by an Experiment I made this Sum- 
mer at Dannemora, one of the moſt conſiderable Iron Mines, and 
where I have erected the firſt and largeſt Fire-Engine for drawing 
Water and Oar in this Kingdom; the Cylinder being two Lines more 
than thirty-ſix Inches in Diameter, e 5 

Our Dablkarlans have, Time out of Mind, practiſed the ſaid Ex- 
periment, when they have had Occaſion to remove any unweildly 

Stones of the hardeſt Rocks, and ſo big as not to be moved intire by 
any Strength they could apply. They practiſe the following Means, 
not only to cleave and ſplit them in as many Parts and Pieces as they 
pleaſe, but to obtain Stones with one or more ſmooth Sides, fit for 
Uſe in Buildings. . 

They take Tallow, Greeſe, Train Oil, or any other fat Subſtan— 
ces, and draw Lines on ſuch large Stones, according as they would 
have them ſplit, and think proper; then they lay either Charcoal or 
Wood at Top, and round the Sides of the Stone, ſo that it is all over 
covered, and then kindle the Fuel; which when burned out, they 
find the Stone divided according to the Lines they have drawn on it, 

with ſome of the before mentioned fat Subſtances, which ſeldom or 
never fails. ; VVV 
May one not account for this odd Phenomenon thus? That as the 
Action of Heat and Fire expands the Parts of all hard and ſolid Bo- 
dies and Metals themſelves, ſo when the Action of the Fire about the 
Stone has made the Particles of the ſame recede farther from one à- 
aother, than when in their natural State, the oily Subſtances inſinuate 
— eee themſelves 
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themſelves more and more between the Particles of the Stone; by 
I which Means, when the Stone cools again, and ſhrinks, they ſeem to 
2 prevent theſe Particles from coming as cloſe, and within their Sphere 
of Activity, as the remaining Particles may, where no ſuch foreigr. 
'F Matter has been applied; by which Means they allo cannot attract 
one another ſo ſtrongly as the reſt, and mult therefore remain ſepa- 
; rated, Es 
Fat and oily Subſtances ſeem to be moſt fit for this Purpoſe, ſince 
they are endued with a repelling Force, „ „ . 
I cannot but admire, that notwithſtanding ſo many Phænomena in 
Nature prove a Tendency and a ſtrong mutual Attraction of the Parts 
of Matter, whatever be the Cauſe, yet moſt learned Men, of ſevera! 
Nations, would rather charge ſuch manifeſt Qualities and Operations 
of Nature with the Nick-Name of occult Qualities, than give the 
Honour to the great Diſcoverer (who ts no more) of thote manifeſt Qua- 
lities and Principles of Motion. However, I am confident, that as 
Nature is very uniform and agreeable to herſelf, the will evince the 
Truth of her Operations, 3 
III. 1. Having often obſerved in the Electrical Experiments made New Net 
with a glaſs Tube, and a down Feather tied to the end of a fmall E 
Stick, that after it's Fibres had been drawn towards the Tube, when 8 = 45 
that has been withdrawn, moſt of them would be drawn to the Stick, Gray, No 
as if it had been an Electrick Body, or as if there had been ſome E- 366. p. 184.7 
lectricity communicated to the Stick or Feather; this put me upon 
thinking, whether if a Feather were drawn thro' my Fingers, it might 
not produce the ſame effect, by acquiring ſome degree of Electricity. 
This ſucceeded accordingly upon my firſt trial, the ſmall downy 
Fibres of the Feather next the Quill being drawn by my Finger when 
held near it: and ſometimes the upper part of the Feather, with it's 
Stem, would be attracted alſo; but not always with the ſame Succels. 
I then proceeded to try whether Hair might not have the ſame pro- 
perty, by taking one from my Wig, and drawing it 3 or 4 times 
through my Fingers, or rather between my Thumb and Forefinger, 
and ſoon found it would come to my Finger at the diſtance of halt an 
Inch; and ſoon after I found that the fine Hair of a Dog's Ear was 
ſtrongly Electrical; for upon taking the Ear and drawing it thro? my 
Fingers; great numbers of them would be attracted to my Fingers at 
once. The next thing which I thought of, was threads of Silk of 
{ſeveral Colours, and of ſeveral fineneſſes, which I found to be all Ele&ri- 
cal, but fometimes I could not ſucceed; the reaſon of which I after- 
wards found, as will appear in the ſequel of this Diſcourſe. 
Having ſucceeded ſo well in theſe, I proceeded to larger quantities of 
the ſame Materials, as pieces of Ribband both of coarſe and fine Silk 
of ſeveral colours, and found that by taking a piece of either of theſe 
of about half a yard long, and by holding the end in one hand, and 
3 drawing 
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drawing it thro! my other Hand between my Thumb and Fingers, 
it would acquire an Electricity, ſo that if the Hand were held near 
the lower end of it, it would be attracted by it at the diſtance of ; or 
6 Inches; but at ſome times the Electricity would be much weaker than 
at others, the reaſon of which I conjectured to be, that the Ribband 
might have imbib'd ſome aqueous Particles from the moiſt Air, which 
I found to be upon trial the occaſion of it; for when I had well warm- 
ed the Ribband by the Fire, it never failed to be ſtrongly Electrical. 

After this I made trial of ſeveral! other Bodies, as Linnen of ſeveral 


forts, viz, Holland, Muſlin, Sc. And Woollen, as of ſeveral forts 
of Cloth and other Stuffs of the ſame Materials. From theſe I pro- 
ceeded to Paper, both white and brown, finding them, after they 


had been well heated before rubbing, to emit copiouſly their Elec- 
tric Effluvia. The next Body in which J found the ſame Property, 


was thin Shavings of Wood; Ihave only as yet tried the firſt Shavings, 


which are ſtrongly Electrical. The three laſt ſubſtances which I found 


to have the ſame property, are Leather, Parchment, and thoſe thin 


Guts wherein Leaf-Gold is beaten, CN 

All theſe Bodies will not only by their Electricity be drawn to the 
Hand, or any other ſolid Body that is near them; but they will, as 
other Electrick Bodies do, draw all ſmall Bodies to them, and that 


to the diſtance of ſometimes 8 or 10 Inches. Heating them by the 


Fire before rubbing very much increaſes their Force. There is another 
property in ſome of theſe bodies, which is common to Glaſs, that when 
they are rubbed in the dark, there is a Light follows the Fingers 
through which they are drawn, this holds both in Silk and Linnen, 
but is ſtrongeſt in Pieces of white preſſing Papers, which are much the 


ſame with Card-Paper ; this not only yields a Light as above, but when 


the Fingers are held near it, there proceeds a Ligb. from them with a 
crackling Noiſe, like that produced by a Glaſs Tube, though not at ſo 
great a diſtance from the Fingers; to perform this, the Paper before 
rabbing muſt be heated as hot as the Fingers can well bear. 

A Down Feather being tied to the end of a fine Thread of raw Silk, 


and the other end to a ſmall ſtick, which was fixed to a Foot, that it 
might ſtand upright on the Table; there was taken a piece of brown 


Paper, which by the abovementioned Method was made to be firongly 
Electrical, which being held near the Feather, it came to the Paper, 
and I carried it with the ſame till it came near the Perpendicular of the 


Stick; then lifting up my Hand till the Paper was got beyond the 


Feather, the Thread was extended and ſtood upright in the Air, as 


if it had been a piece of Wire, tho* the Feather was diſtant from the 
Paper near an Inch. If the Finger were held near the Feather in this 
Polition, the greateſt part of the Fibres next the Paper would be 
repelled, when at the ſame time if a Finger were held to the Fibre? 
that were more remote from thePaper, they would be drawn 5 

- then 
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More Experiments concerning Electricity. 
I then repeated this Experiment without the Feather, viz. by a 


lingle thread of Silk only of about 5 or 6 Inches long, which was 


made to ſtand extended upright as abovementioned, without touch- 
ing the Paper; then placing my Finger near the end, it would avoid, 
or was repelled by it, bur when I had placed my Finger at about the 
ſame diſtance from a part of the Thread, that was about two Inches 
from the end, it was then attracted by it. | 


An Enumeration of the ſeveral Bodies mentioned herein, that are 


found to be Electrical. 


1. Feathers, 2. Hair, 3. Silk, 4. Linnen, 5. Woollen, 6. Paper, 


7. Leather, 8. Wood, 9. Parchment, 10. Ox-guts, wherein Leaf- 
Gold is beaten, EE + 
2. In Febuary 1723, I repeated ſome of the Experiments I had for- 


merly made, in the firſt Diſcovery of an Electrical Attraction in ma- 
ny Bodies, not before known to have that Property, I made ſeveral 
| Attempts on the Metals, to ſee whether they might not be made at- 


tractive by the ſame Method as other Bodies were, viz. by heating, 
rubbing and hammering, but without any Succeſs : I then reſolved to 


procure me a large Flint-Glaſs Tube, to ſee it I could make any far- 


Years ago I had, that as the Tube communicated a Light to Bodies, 
when it was rubbed in the Dark, whether it might not at the ſame 
Time communicate an Electricity to them, though I never till now 
tried the Experiment, not imagining the Tube could have fo great 


and wonderful an Influence, as to cauſe them to attract with ſo much 
Force, or that the Attraction would be carried to ſuch prodigious 
_ Diſtances, as will be found in the Sequel of this Diſcourſe. i 


More Exper:- 
ments concern- 
ing Electrici- 
ty; by Mr. 
Stephen Gray. 
No 417. p. 18. 


ther Diſcovery with it, having called to Mind a Suſpicion which ſome 


Before I proceed to the Experiments, it may be neceſſary to give a 


Deſcription of the Tube: It's Length is three Feet five Inches, and 
near one Inch two Tenths in Diameter: I give the mean Dimenſions, 
the Tube being larger at each End than in the Middle, the Bore a- 
bout one Inch. To each End I fitted a Cork, to keep the Duſt out 


when the Tube was not in uſe. 


The firſt Experiment I made, was to ſee if I could find any Diffe- 
rence in it's Attraction, when the Tube was ſtopped at both Ends by the 


Corks, or when left open, but could perceive no ſenſible Difference 


but upon holding a Down- Feather over againſt the upper End of the 


Tube, I found that it would go to the Cork, being attracted and re- 


pelled by it, as by the Tube when it had been excited by rubbing. I 


then held the Feather over againſt the flat End of the Cork, which 


attracted and repelled many Times together; at which I was much 


ſurprized, and concluded that there was certainly an attractive Virtue 


communicated to the Cork by the excited Tube. 


TI fixed an Ivory Bal! of about one Inch three Tenths Diameter, 
with a Hole through it, upon a Fir-Stick about four Inches long, 


thruſting the other End into the Cork, and upon rubbing the Tube, 
B found 


1. 


More Experiments concerning Electricity. 
found that the Ball attracted and repelled the Feather with more 
Vigour than the Cork had done, repeating its Attractions and Repul. 
ſions for many Times together: I then fixed the Ball on longer Sticks, 


firſt upon one of eight Inches, and afterwards upon one of twenty-four 
Inches long, and found the Effect the ſame. Then I made uſe 


firſt of Iron, and then Braſs Wire, to fix the Ball on, inſerting the o- 


ther End of the Wire in the Cork, as before, and found that the At- 
traction was the ſame as when the Fir-Sticks were made uſe of, and 


that when the Feather was held over againſt any Part of the Wire, 
it was attracted by it; but though it was then nearer the Tube, yet 


its Attraction was not ſo ſtrong as that of the Ball. When the Wire 
of two or three Feet long was uſed, its Vibrations cauſed by rubbing 
the Tube, made it ſome what troubleſome to be managed : This put 
me upon thinking, whether if the Ball was hung by a Packthread, 
and ſuſpended by a Loop on the Tube, the Electricity would not be 
carried down the Line to the Ball: I found it to ſucceed accordingly ; 


for upon ſuſpending the Ball on the Tube by a Packthread about three 


Feet long, when the Tube had been excited by rubbing, the Ivory 
Ball attracted and repelled the Leaf-Braſs, over which it was held, as 
freely as it had done, when it was ſuſpended on Sticks or Wire ; as did 
alſo a Ball of Cork, and another of Lead that weighed one Pound 
and a quarter, PE OS 5 

After I had found that the ſeveral Bodies abovementioned had an 
Electricity communicated to them, I then went on to ſee upon what 
other Bodies the Tube would have the ſame Effect, beginning with 
the Metals, ſuſpending them on the Tube by the Method abovemen- 


tioned; firſt in ſmall Pieces, as with a Guinea, a Shilling, a Half- 
penny, a Piece of Block. Tin, a Piece of Lead; then with larger 


Quantities of Metal, ſuſpending them on the Tube by Packthread. 
Here I made uſe of a Fire-Shovel, Tongs, and Iron Poker, a Copper 


_ Tea-Ketrle, which ſucceeded the ſame, whether empty, or full of 


either cold or hot Water; a Silver Pint Pot; all which were ſtrongly 
Electrical, attracting the Leaf-Braſs to the Height of ſeveral Inches. 


After I had found that the Metals were thus Electrical, I went on to 
make Trials on other Bodies, as Flint-Stone, Sand-Stone, Load. Stone, 


Bricks, Tiles, Chalk ; and then on ſeveral Vegetable Subſtances, as 


well green as dry, and found that they had all of them an Electric 


Virtue communicated to them, either by being ſuſpended on the 
Tube by a Line, or fixed on the End of it by the Method above- 


mentioned, 


I next proceeded to try at what greater Diſtances the Electric 


- Virtue might be carried, and having by me Part of a hollow walking 
Cane, which I ſuppoſe was Part of a Fiſhing-Rod, two Feet ſeven 


Inches long; I cut the great End of it, to fit it into the Bore of the 


Tube, into which it went about five Inches; then when the Cane was 


put into the End of the Tube, and this excited, the Cane en te 
: cab 
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More Experiments concerning Electricity. 
Leaf-Braſs to the Height of more than two Inches, as did alſo the Ivory 
Ball, when by a Cork and Stick it had been fixed to the End of the 
Cane. A ſolid Cane had the ſame Effect, when inſerted in the Tube 
after the ſame Manner as the hollow one had been. I then took the 
two upper Joints of a large Fiſhing- Rod, the one of Spanijh Cane, the 
other partly Wood and the upper End Whale-bone, which, together 
with the Tube, made a Length of more than fourteen Feet. Upon 


the leſſer End of the Whale. Bone was fixed a Ball of Cork of about an 
Inch and quarter Diameter; then the great End of the Rod being in- 


ſerted in the Tube, the Leat-Braſs laid on the Table, and the Tube 
excited, the Ball attracted the Leaf- Braſs to the Height of about three 
Inches by Eſtimation, With ſeveral Pieces of Spaniſh Cane and Fir- 
Sticks I afterwards made a Rod, which together with the Tube, was 


ſomewhat more than eighteen Feet long, which was the greateſt 
Length I could conveniently uſe in my Chamber, and found the At- 


traction very nearly, if not altogether as ſtrong, as when the Ball was 
placed on ſhorter Rods. 

May 14 1729, between fix and ſeven o'Clock in the Evening. Ha- 
ving provided a Rod of about- twenty four Feet, that conſiſted ofa Fir- 


Pole, of Cane, and the Top of Reed, upon the End of which the 
Ball of Cork was placed, and the great End of the Rod put into the 


Tube about ſeven or eight Inches; then the Leaf-Braſs being laid 


down, and the Tube rubbed, the Ball attracted and repelled the 
Leaf-Braſs with Vigour; ſo that it was not at all to be doubted, but 


with a longer Pole the Electricity would have been carried much far- 
ther. 

May the 16th, I made a Rod thirty-two Feet long, including the 
Tube; the bigger Part of it was a Fir- Staff about ſix Feet and a halt 
Jong, the reſt was of Cane, and Reed for the top Part of it. All 


Things being prepared, as before, the Effect was the ſame as in the 


laſt Experiment, only the Pole bending ſo much, and vibrating by 
rubbing the Tube, made it more troubleſome to manage the Experi- 


ment. This put me upon making the following Experiments. 


May the 19th, about fix in the Morning, the Ivory Ball being ſuſ- 
pended on the Tube, by a Line of Packthread twenty-ſix Feet long, 
which was the Height, I ſtood at in the Balcony, from the Court where 
he ſtood, that held the Board with the Leaf-Braſs on it ; then the 
Tube being rubbed, attracted the Leaf-Braſs to the Height of near 


two Inches, as he that aſſiſted informed me. This was repeated with 


the Cork Ball with the ſame Succeſs. 
May the 31ſt, in the Morning, to a Pole of eighteen Feet there 


was tied a Line of thirty-four Feet in Length; ſo that the Pole and 


Line together were fifty-two Feet. With the Pole and Tube I ſtood 


in the Balcony, the Aſiſtant below in the Court, where he held the 
Board with the Leaf. Braſs on it; then the Tube being excited as 


uſual, the Electric Virtue paſſed from the Tube up the Pole, and 
B 2 don 
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More Experiments concerning Electricity. 


as the Ball paſſed over it in it's Vibrations, the Leaf-Braſs would fol- 
low it, till it was carried off the Board : But theſe Experiments are 
difficult to make in the open Air, the leaſt Wind that is ſtirring, car- 
rying away the Leaf Braſs. 


Some Time after I made ſeveral Attempts to carry the Electric 


Virtue in a Line horizontally, ſince I had not the Opportunity here 
of carrying it fromgreater Heights perpendicularly, but without Suc- 
ceſs, for want of then making uſe of proper Materials, as will appear 

from what follows. The firſt Method I made Trial of, was by mak- 

ing a Loop at each End of a Line, and hanging it on a Nail driven 
into a Beam, the other End hanging downwards, through the Loop 
at this End the Line with the Ivory Ball was put; the other End of 


this Line was by a Loop hung on the Tube; ſo that that Part of the 
Line next the Ball hung perpendicular, the reſt of the Line Horizon- 
tal: Then the Leaf-Braſs being laid under the Ball, and the Tube 


rubbed, not the leaſt Sign of Attraction was perceived. Upon this [ 


concluded, that when the Electric Virtue came to the Loop that 


was ſuſpended on the Beam, it went up the ſame to the Beam; fo that 
none, or very little of it at leaſt, came down to the Ball, which was 
afterwards verified, as will appear by the Experiments that will be 
mentioned hereafter. e 80 e | 

June the 3oth, 1729, I went to Otterden-Place, to wait on Mr 
Wheler, deſigning only to give him a Specimen of my Experiments, 
The firſt was from the Window in the Long Gallery that opened in- 


to the Hall, the Height about ſixteen Feet; the next from the Battle- 


ments of the Houſe down into the fore Court, twenty-nine Feet; then 
from the Clock-Turret to the Ground, which was thirty-four Feet, 
this being the greateſt Height we could come at; and notwithſtanding 
the Smallneſs of the Cane, the Leaf-Braſs was attracted and repelled 
beyond what I expected. As we had no greater Heights here, Mr 
I/heler was defirous to try whether we could not carry the Electric 
Virtue horizontally. I then told him of the Attempt I had made 
with that Deſign, but without Succeſs, telling him the Method and 
Materials made uſe of, as mentioned above. He then propoſed a Silk 
Line to ſupport the Line, by which the Electric Virtue was to pals. 
I cold him it might do better upon the Account of it's Smallneſs ; fo 
that there would be leſs Virtue carried from the Line of Communica- 
tion, with which, together with the apt Method Mr J/heler con- 
trived, and with the great Pains he took himſelf, and the Aſſiſtance 
of his Servants, we ſucceeded far beyond our ExpeCttation, 
The firſt Experiment was made in the matted Gallery Fuly 2, 1729, 
about Ten in the Morning. About four Feet from the End of the 
Gallery there was a croſs Line that was fixed by it's Ends to each Side 
of the Gallery by two Nails; the middle Parc of the Line was Silk, 
the reſt at each End Packthread; then the Line to which the Ivory 
ES ro =. 


down the Line to the Ivory Ball, which attracted the Leaf-Braſs, and 
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More Experiments concerning Electricity. 
Ball was hung, and by which the Electric Virtue was to be conveyed 
to it from the Tube, being eighty Feet and a half in Length, was 


laid on the croſs Silk Line, ſo as that the Ball hung about nine Feet 
below it. Then the other End of the Line was by a Loop ſuſpended 


on the Glaſs Cane, and the Leaf. Braſs held under the Ball on a Piece 
of white Paper; when the Tube being rubbed, the Ball attracted the 


Leaf-Braſs, and kept it ſuſpended on it for ſome Time. 
This Experiment ſucceeding ſo well, and the Gallery not permit- 
ting us to go any farther in one Length, Mr Mbeler thought of another 


Expedient, by which we might encreaſe the Length of our Line, 
which was by putting up another crofs Line near the other End of the 


Gallery ; and over the Silk Part of both the Lines there was laid a 
Line that was long enough to be returned to the other End, where 


the Ball hung; and though now both Ends of the Line were at the 


fame End of the Gallery, yet Care was taken that the Tube was far 
enough off from having any Influence upon the Leat-Braſs, except 


what paſſed by the Line of Communication : Then the Cane being 


rubbed and the Leaf-Braſs held under the Ivory Ball, the Electric 
Virtue paſſed by the Line of Communication to the other End of the 


Gallery, and returned back again to the Ivory Ball, which attracted 
the Leaf-Braſs, and ſuſpended it as before. The whole Length ofthe 


Line was 147 Feet. 

We then thought of trying whether the Attraction would not be 
ſtronger without doubling or returning the Line, which we found 
Means of doing in the Barn, where we had a Line of 124 Feet long, 


fourteen Feet of which hung perpendicular from the Silk Line; and 
nov the Attraction was, as we then concluded, ſtronger than whenthe 


Line was returned, as in the matted Gallery. 

July 3, between Ten and Eleven in the Morning we went again into 
the Barn, and repeated the laſt mentioned Experiment with both the 
Tube and Cane; but the Attraction was not ſo ſtrong as in the pre- 
ceding Evening, nor was there ſo great a Difference in the At- 


traction communicated by the ſolid Cane and Glaſs Tube, as one 


would have expected, conſidering the Difference of their Lengths 


and Diameters. 


We then proceeded farther, by adding ſo much more Line as would 
make a Return to the other End of the Barn, the whole Length of the 
Line being now 293 Feet; and though the Line was ſo much length- 
ened, we found no perceivable Difference in the Attraction, the Ball 
attracting as ſtrongly as before. This encouraged us to add another 


Return ; buc upon beginaing to rub the Tube, our Silk Lines broke 


Y 


being not ſtrong enough to bear the Weight of the Line, when 


ſhaken by the Motion given it by rubbing the Tube. Upon this, ha- 
ving brought with me both Braſs and Iron Wire, inſtead of the Silk. 


we put up mall Iron Wire; but this was too weak to bear the Weight: 
of the Line, We then took Brals Wire of a ſomewhat larger __ 
nan 


T3 
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Loop on the Tube, the Leat-Braſs was held under the Ball, and after 


More Experiments concerning Electricity. 
than that of Iron, This ſupported our Line of Communication; 
but though the Tube was well rubbed, yet there was not the leaſt 
Motion or Attraction given by the Ball, neither with the great Tube, 
which we made uſe of when we found the ſma]l ſolid Cane to be in- 
effectual: By which we were now convinced, that the Succeſs we had 
before, depended upon the Lines that ſupported the Line of Com- 


munication, being Silk, and not upon their being ſmall, as before 


Trial I imagined it might be; the ſame Effect happening here as it 


did when the Line that is to convey the Electric Virtue is ſupported 


by Packthread; wiz. that when the Effluvia come to the Wire or 
Packthread that ſupports the Line, it paſſes by them to the Timber, 


to which each End of them is fixed, and ſo goes no farther forward 


in the Line that is to carry it to the Ivory Ball. 
Finding that our Silk Threads were too weak to bear many Re— 


turns of Line, Mr Wheler thought of another Way of managing them, 
lo that fewer Returns might be upon each Silk Line; which was by 
placing two other croſs Lines ſome Feet below the upper ones; ſo 


that every other Turn of Line was ſuſpended by the lower croſs Line, 


By this Means there was but half the Weight of Line upon each Silk 
of what there was when only two croſs Lines were made ule of as be- 
fore. By this Contrivance, we could add a much greater Length of 


Line, without Danger of breaking our Silk. We then put up a Line 


that was 666 Feet in Length, by eight Returns: Then the Leaf-Braſs 
being held on a Piece of white Paper under the Ivory Ball, and the 


Tube, with the other End of the Line ſuſpended on it, being rubbed 
for ſome time, the Leaf-Braſs was attracted as manifeſtly as it had been 
with much ſhorter Lines, We then repeated the Experiment with the 


little ſhort ſolid Cane, and found there was ſomewhat of an Attraction, 


but not near ſo great as with the large Tube. 


Though the going and returning of the Electric Effluvia was very 
ſurpriſing, yet we were willing to try how far the attractive Virtue 
might be carried in a continued right Linez the Method of doing 
which was thus: That End of the Line where the Attraction was to 
be made, was ſuſpended on a Silk Line that was fixed croſs the Garret 
Window on the North-ſide of the Houſe, which was by Eſtimation 


about forty Feet high; at about an hundred Feet from hence two Rods 
or Poles of about ten Feet long, and at two Feet diſtance from each 


other, were driven into the Ground, fo as that they ſtood nearly per- 


pendicular. Theſe were in the great Garden, beyond theſe, in the _ 
| great Field, that is ſeparated from the Garden by a deep Foſs, about 

the ſame Diſtance from the firſt, were another Pair of Poles fixed; 
then four others at a like Diſtance. Upon the Ends of theſe Poles 


were tied the croſs Lines of Silk, to ſupport the Line of Communica- 


tion, which being laid on the Silk Lines, the Ivory Ball hanging in 


the Garret Window, and the other End of the Line being hung by a 
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ſome Feet longer than the Diſtance of the Poles. — 
Some Days after this Experiment was repeated from the Turret | 
Cloſet Window, when the Line was 765 Feet, andthe Attraction was 
no leſs perceivable than in the Experiment abovementioned. 


More Experiments concerning Electricity. 
the Tube had been rubbed for ſome Time, they called to me to let 
me know that there was an Attraction of the Leaf-Braſs. This was 


ſeveral Times repeated with Succeſs ; then Mr J/beler came into the 
Field, and rubbed the Tube himſelf, that I might ſee there was an 


Attraction; which Iſaw, though I perceived it not to be fo ſtrong as 
when the Attraction was carried by longer Line, by returning it, as 


in the Experiments abovementioned, The Length of the Line was 
650 Feet. This was ſeveral Times repeated, but the Experiment 


being made in the Evening, at length the Dew began to fall. We 


began about ſeven o'Clock, or ſome little Time after, but before 
Eight the Attraction ceaſed : But whether this was cauſed by the Dew 
falling, or by my being very hot, we could not poſitively ſay, but 
I rather impute it to the latter. This Experiment was made July 14, 


1729. 


Note, That though we call the carrying the Electric Virtue by the 


Lines in this Poſition Horizontal, you are not to underſtand it in a 
ſtrict Senſe, as may be eaſily perceived by the Deſcription of the Me- 
thod; and That as the Line ſwagged down much below the Silk Lines 
that ſupported it, in the middle Part between thoſe Lines, it was 


More Experiments made at Mr Wheler's, ſhewing that large Surfaces may 
be impregnated with Electric EHuvia. 


A large Map of the World, that had twenty-ſeven ſquare Feet in it 
a Table-Cloth containing fifty-nine ſquare Feet; theſe ſuſpended on 
the Tube by Packthreads, became Electrical, An Umbrello, ſuſ- 
pended by a Packthread tied to the Handle of it, became ſtrongly 
Electrical. 0 


An Experiment propoſed by Mr Wheler, to ſee whether the Electric Vir- 


tue would be any Way hindred by the magnetical EHuvia of a Load- 


; 
This had a ſmall Key hung by one of its arming Irons, and the 


Stone, together with the Key hung to it, were ſuſpended on the Tube 


by a Packthread ; then the Tube being rubbed, the Key and Stone 
both attracted the Leaf-Braſs, the Attraction being the ſame as that of 
other Bodies. 


Anu 
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More Experiments concerning Electricity. 


An Experiment made to ſhew that the Elefric Virtue is carried Bet 
Ways at the ſame Time, and may be conveyed to conſiderable Diſtanc es. 


There were made three Stands, each compoſed of two upright Pieces 
of Fir, fixed perpendicular, near the Ends of a long ſquare Board, 
diſtant from each other near a Foot and a half. Upon the Tops of 
theſe were tied Threads of Silk to ſupport the Lines of Communica- 
tion with the Tube and the attracting Bodies. One of theſe Stands 
was placed in the great Parlour, near the farther End ; another in the 
little Parlour, and a third in the Hall, which was between the two 
Parlours : As the other two were one of them to the right, the other to 
the left Hand, this laſt was placed near the Hall- Window forwards; 
the two firſt were about fifty Feet, the other about twenty Feet from 
the Place where the Tube was held; then there were taken three ſmall 


ſquare Pieces of Wood, that were tied to three Lines of Packthread: 


Theſe were of about the Lengths above-mentioned. They were laid 
on the Silk Lines, and by Loops at the other Ends were ſuſpendedon 
the Tube; then the Loaf Brafs being held under the Pieces of Wood, 

and the Tube rubbed, they all of them attracted the Leaf-Braſs at the 
ſame Time. Some Time after, in my Abſence, Mr Wheler tried a 
red hot Poker, and found that the Attraction was the ſame as when 


.cold. He alſoſuſpended a live Chick upon the Tube, by the Legs, 
and found that the Breaſt of the Chick was ſtrongly Electrical. 


At Mr Godfrey's I made the following Experiments  ſhewing that the E- 
lectric Virtue may be carried from the Tube, without cli the 
Line of Communication, by only being held near it. 


The firſt of theſe Experiments was 3 the 5th of Auguſt, 1729, 
I ſhall here mention ſome of the moſt conſiderable ones; but as I did 
not always ſet down the Day of the Month, ſome of them may not 
be related in the Order of Time they were made; nor did 1 always 
mention the Length of the Lines, theſe not being thought to be ab- 
ſolutely neceſſary. 


I took a Piece of a Hair- Line, ſuch as Linnen-Cloaths are dried 


on, of about eleven Feet in Length; which, by a Loop at the upper 


End of it, was ſuſpended on a Natl, that was driven into one of the 
Rafters in the Garret, and had at it's lower End a leaden Weight of 
fourteen Pounds hung to it by an Iron Ring: then the Leaf. Braſs 


Was laid under the Weight, and the Tube rubbed, and being held 


near the Line without touching it, the Lead- Weight attracted and re- 
pelled the Leaf. Braſs for ſeveral times together, to the Height of at 
leaſt three, if not four Inches. If the Tube was held three or four 
Feet above the Weight, there would be an Attraction; but if it were 
held higher up, ſo as to be near the Raftor where the Weignt Was 


hung by the Hair-Line, there would be no Attraction, 


An 


More Experiments concerning Electricity. 


An Experiment, fhewing that the Electric Virtue may be carried ſevera! 
Ways at the ſame Time, by a Line of Communication, without touching 
the jaid Line, 


o 


There were taken two Hair-Lines, of between four and five Feet 
long; to each of theſe was tied a ſquare Piece of Cork, by Pack- 
3 chread; the Lines were ſuſpended by Loops at their upper Ends, up- 
; on two Nails; near the lower Ends there was tied to the Hair-Lines a 
3 Piece of Packthread, by which there was a Communication between 
the two Hair-Lines; then the Leaf-Braſs being laid under the Corks, 
and the Tube being rubbed, and held near one of the Lines, both the 
Corks attracted ; but that which was fartheſt, much ſtronger than that, 
near Which the Tube was held. About the Middle of the Line of 
Communication they both drew with equal Force. | 


Some Time after, at Mr Wheler's, we made the following Experiment, 
in order to try whether the Electric Attraction be proportional to the 
Quantity of Matter in Bodies. | 5 


There were made two Cubes of Oak, of about ſix Inches ſquare, 

the one ſolid, the other hollow: Theſe were ſuſpended by two Hair- 

Lines, nearly after the ſame Manner as in the Experiment abovemen- 

tioned ; the Diſtance of the Cubes from each other, was by Eſtima- 

l tion, about fourteen or fifteen Feet; the Line of Communication 

| being tied to each Hair-Line and the Leaf-Braſs placed under the 

| | Cubes, the Tube was rubbed and held over the Middle of the Line, 

| and as near as could be gueſſed, at equal Diſtances from the Cubes, 

1 when both of them attracted and repelled the Leaf-Braſs at the ſame 

TLiime, and to the ſame Height; ſo that there ſeemed to be no more, 
Attraction in the ſolid than in the hollow Cube; yet I am apt to think 
that the Electric EMuvia paſs through all the interior Parts of the 
ſolid Cube, though no Part but the Surface attracts; for from ſeveral 
Experiments it appears, that if any other Body touches that which at- 
tracts, it's Attraction ceaſes till that Body be removed, and the other 

de again excited by the Tube. 


' A Continuation of the Experiments made at Mr Godfrey's. 


I next went on with an Experiment, to ſee if the Electric Virtue 

might not be conveyed to a Rod, withour inſerting it into the Bore of 

the Tube, or without touching the Rod, which I found to ſucceed, 

by ſuſpending the Rod either by Lines of Silk, or by Pieces of Horſe- 

: TI Fiſhing- Lines, placing a Ball of Cork on the leſſer End of the 
od. 

Auguſt 13, 1 took a large Pole that was twenty-ſeven Feet long, 

two Inches and a half Diameter at the great End, and at the lefler 
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More Experiments concerning Electricity. 
about half an Inch: It was that Sort of Wood they call Horſe.- Beech. 
with the Rind on. This was ſuſpended by two Hair-Lines of about 
four Feet and a half in Length; the firſt L. ine was about two Feet 
from the great End of the Pole, the other about eight Feet from the 
leſſer End; ſo that the pole hung horizontal. At the little End of 


the Pole was hung a Ball of Cork about an Inch and a half Diameter 


by a Packthread about a Foot long, and a ſmall leaden Ball upon the 
Cork to keep the Packthread extended: Then the Leaf. Braſs being 
laid under the Cork, the Tube rubbed and held near the great End of 


the Pole, the Cork Ball drew the Leaf. Braſs ſtrongly to the Height of 


an Inch, if not more: Then the Leaf-Braſs being held under ſeveral 


Parts of the Pole, it was attracted by it, as Mr Godfrey obſerved, but 


not near ſo ſtrongly as by the Cork. 


About the Beginning of September I made the following Experiment, which 
eros that the Electric Efluvia will be carried in a Circle, and be 
communicated from one Circle to another, 


There was taken a Hoop of about two Feet two Inches Diameter; 
this I ſuſpended by a Hair-Line upon a Nail driven into a Beam ; the 
Line was about four Feet long; then the Leaf-Braſs being laid under 
the Hoop, the Tube was rubbed, and held within the , "== near 
the upper Side of it, without touching it by ſeveral Inches: Then the 
lower Part of the Hoop attracted and repelled the Leat-Braſs ſtrongly ; 
but when held near the lower Part, there was very little, if any At- 


traction. If the Tube was held near the outſide of the Hoop, it 


attracted; but ſtrongeſt, when at the ſame Time it was held near the 
Knot of the Hair-Line by which the Hoop was ſuſpended. To this 
Hoop there was tied a leſſer Hoop of about a Foot and a half Diame- 
ter: It was tied to it by Packthread, fo as to hang below it about 


two Inches. They were ſuſpended together by the Hair-Line; then the 
Leaf-Braſs and the Tube being prepared, as hath been mentioned be- 


fore, the Tube being held near the upper Hoop, the lower Part of 
the lower Hoop attracted ſtrongly, and when held near the upper 
Part of the lower Hoop, but very weakly. But when held near the 
lower Part of the lower Hoop, there was no Attraction. 


On the 15th of September I made the following Experiment which ſhews, 


_ that the Electric EMuvia have the ſame Effect in a Circle, when il“ 
Poſition is horizontal, 8 e 


I took a large Hoop, of ſomewhat more than three Feet Diameter, 
and Breadth of about two Inches and a half; to this was tied at near 


equal Diſtances, four Lines: They were what they call Twine, which 
is of three Threads of Packthread twiſted together each about two 
Feet eight Inches long. Theſe were tied with their Ends together 

— | 8 — — 1 1 to 
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More Experiments concerning Electricity. 
to a Hair· line of about two Feet and a half long, by which the Hoop 
was hung on a Nail, as in the other Experiments, fo that the Hoop 
hung now in an horizontal Poſition: Then the Leaf. Braſs being laid 


under the Edge of the Hoop, at between two and three Inches below 
it, the Tube being rubbed, and held between the Cords without 


touching them, the Leat-Braſs was attracted and repelled for ſeveral 


times together; but when held near the outſide of the Hoop, oppo- 


ſite to that Part where the Leaf- Braſs lay, the Attraction was much 


ſtronger. 8 | 

About the latter End of Autumn, and the Beginning of the Winter 
in 1729, I reſumed my Enquiry after other Electric Bodies, to ſee 
what Addition I could make to the Catalogue of thoſe mentioned 
above, and found many more that have the fame Property, and may 
be excited to attract by the ſame Method. As for Inſtance, the dry 
withered Leaves of Reeds and Flags, Graſs and Corn, both Leaves 
and Straw; the Leaves of Trees, as thoſe of the Laurel, the Oak, 
the Walnut, the Cheſnut, Hazle-nut, Apple and Pear-tree Leaves; 
ſo that we may conclude, that the Leaves of all Vegetables have this 
Attractive Virtue. | e 1 


I ſhall now give an Account of the Experiments made at my Chamber in the 
„ 1730. 


March the 23d, I diſſolved Soap in the Thames- Water, then ] ſuſ- 
pended a Tobacco-Pipe by a Hair: line, ſo as that it hung nearly hori- 
zontal, with the Mouth of the Bowl downwards; then having dipped 
it in the Soap- Liquor, and blown a Bubble, the Leat-Braſs laid on a 
Stand under it, the Tube being rubbed, the Braſs was attracted by 
the Bubble, when the Tube was held near the Hair-line. Then I re- 
peated the Experiment with another Bubble, holding the Tube near 
the little End of the Pipe, and the Attraction was now much greater, 
the Leat-Braſs being attracted to the Height of near two Inches. 

March the 25th, I repeated this Experiment after a ſomewhat dif- 
ferent Manner : The Pipe was now ſuſpended by two Lines of white 


. ſewing Silk, of about five Feet and a half long; theſe were hung up- 


on two Nails driven into the Beam of my Chamber, diſtant from each 


other about a Foot, by Loops at the other End of the Lines, by 


which the Pipe was ſuſpended; then the Bubble being blown, by 


holding the Tube to the little End of the Pipe, the Bubble attracted. 


the Leaf-Braſs to the Height of near four Inches. This Experiment 
was made to fee whether fluid Bodies would not have an Electricity 
communicated to them. _ | . 
April 8, 1730, I made the following Experiment on a Boy be- 
tween eight and nine Years of Age. His Weight, with his Cloaths 
on, was forty-ſever: Pounds ten Ounces. I ſuſpended him in a hori- 
zontal Poſition, by two Hair-Lines, ſuch as Cloaths are dried on: 
They were about thirteen Feet long, with Loops at cach wn 
SIR a main | — 2 * | There 
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More Experiments concerning Electricity. 


There was driven into the Beam of my Chamber, which was a Foog 
thick, a Pair of Hooks oppoſite to each other, and two Feet from 
theſe another Pair in the ſame manner. Upon theſe Hooks the Lines 


were hung by their Loops, ſo as to be in the Manner of two Swings, 


the lower Parts hanging within about two Feet of the Floor of the 


Room: Then the Boy was laid on theſe Lines with his Face down. 
wards, one of the Lines being put under his Breaſt, the other under 


his Thighs: Then the Leaf-Braſs was laid on a:Stand, which. was a 


round Board of a Foot Diameter, with white Paper paſted on it, ſup- 


ported on a Pedeſtal of a Foot in Height, which I often made uſe of 


in other Experiments, though not till now mentioned: Upon the 
Tube's being rubbed, and held near his Feet, without touching them, 


the Leaf-Braſs was attracted by the Boy's Face with much Vigour, 


ſo as to-rife to the Height of eight, and fometimes ten Inches. I put 


a great many Pieces on the Board together, and almoſt all of them 
came up. together at the ſame Time. Then the Boy was laid with 
his Face upwards, and the hind Part of his Head, which had ſhort 


Hair on, attracted, but not at quite ſo great a Height as his Face 


did, Then the Leaf-Braſs was placed under his Feet, his Shoes and 
Stockings being on, and the Tube held near his Head, his Feet at- 
tracted, but not altogether at ſo great a Height as his Head : Then 


the Leaf-Braſs was again laid under his Head, and the Tube held 


over it, but there was then no Attraction, nor was there any when 


the Leaf-Braſs was laid under his Feet, and the Tube held over them. 


April the 16th, I repeated the Experiment with the Boy, but now 


the Attraction was not quite ſo ſtrong. as at the firſt, the Braſs not 
riſing higher than to about ſix. Inches. His Hands being ſtretched _ 

nearly horizontal, Lplaced a ſmall Stand with Leaf-Braſs under each 

Hand, and under his Face the great one, furniſhed as the others: 


when the excited Tube being held near his Feet, there was an At- 


traction by his Hands and Face at the ſame Time. I then gave him 
the Top of a Fiſhing- Rod to hold in his Hand; there was a Ball of 
Cork ſtuck on the little End of it, under which the Leaf-Braſs being 


laid, and the Tube rubbed and held near his Feet, the Ball attracted 
the Leaf-Braſs to the Height of two Inches, and repelled it, and at- 
tracted for ſeveral Times together with great Vigour. 


April 21, I again repeated the Experiment on the Boy; and now he 


attracted much ſtronger than at the firſt: The Leaf-Braſs roſe to his 
Face at the Height of more than twelve Inches. Then 1.gave the 


Boy to hold in each Hand the Tops of two Fiſhing-Rods, wWith a Ball 
of Cork on each of their leſſer Ends; then a ſmall Stand being ſet 
under each Ball, with the Leaf-Braſs on it, the Tube being rubbed 
and held near his Feet, both the Cor ks attracted and repelled together 
ſtrongly. The Length of the Poles were each of them about ſeven 
Feet. Then the Boy was laid on his left Side, and a F iſhing-Rod, of 


ncar / twelye Feet in Length, given him to hold with both his Hands 


there. 
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More Experiments concerning Electricily. 
there was a ſmall Ball of Cork at the End of the Rod, that was an Inch 
and three quarters Diameter: Then all Things being prepared, the 
Tube held near the Boy's Fee!, the Cork Ball attracted and repelled 
the Leaf-Braſs with Force to the Height of at leaſt two Inches. 

Note, That when I ſpeak of holding the Tube near the Boy's Feet, 


I mean over againſt the Soles of his Feet; and when. near his Head, 


is do be underſtood the Crown of his Head for when the Tube is held 


above, or over his Legs, the Attraction is not ſo ſtrongly communi- 


cated to the other Parts of his Body. ; 

By theſe Experiments we fee that Animals receive a greater 
Quantity of Electric Efluvia, and that they may be conveyed from 
them ſeveral Ways at the ſame Time to conſiderable Diſtances, wher- 


ever they meet with a Paſſage proper for their Conveyance, and there 


exert their Attracting Power. 


In theſe Experiments, beſides the large Stand abovementioned, I 1 


made uſe of two ſmall ones, which, as I found them very uſeful, it 


may not be improper to deſcribe them. The Tops of them were three 


Inches Diameter; they were ſupported by a Column of about a Foot 
in Height, their Baſes of about four Inches and a half: They were 


turned of Lignum vite ; their Tops and Baſes made to ſkrew on for 


Convenience of Carriage. Upon the Tops were paſted white Paper. 
When the Leaf-Braſs is laid on any of theſe Stands, I find it is attra- 


cted to a much greater Height than when laid on a Table, and at leaſt 


three Times higher than when laid on the Floor of a Room. 


June 20, I made the following Experiment, ſhewing that the Attraction 


and Repulſion is as ſtrong, if not ſtronger, and that the Effluvia may 
be carried to great Lengths, without touching the Line by the Tube. 


There was taken a Line of Packthread 231 Feet in Length; it was 


ſupported on two croſs Lines of blue Silk ; the Diſtance of theſe Lines 


was near eighteen Feet. About four Feet below one of theſe Lines, 


was put up another Silk Line of the ſame Colour: To this was tied one 


End of the Packthread; at the other End the Ivory Ball hung; the 


Line was returned over the croſs Lines thirteen times; than the Leaf- 


Braſs being laid under the Ball, upon one of the ſmall Stands and the 
Tube excited, the Ball attracted and repelled to the Height of one of 
it's Diameters, which was about an Inch and a quarter. 


have, by ſeveral Trials lately made, found that rubbing the Tube 
and putting it up between the Returns of the Line in ſeveral Places, 


before 1 gowith the Tube to the End of the Line, much facilitates, and 
cauſes the Attraction much ſooner than when one ſtands with the Tube 


and applies it to the End of the Line only. 


Auguſt 1, a! Mr Wheler's, we made the following Experiment; being 
an Attempt to ſee bow far the Electric Virtue migyt be carried forwara | 


in. & Line, wilboul touching the jams, 


This. 
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This Experiment was made by carrying the Line out of the Great 


Parlour Window into the Garden, and down the great Field before 
it, The Line was ſupported by fifteen Pair of Poles; each Pair had 
a Line of blue Silk tied from one Pole to the other, the Length of 
about four Feet, equal to the Diſtance of the two Poles: About ten 
Feet from the Window there was a Silk Line put up croſs the Room 
upon which that Part of the Line hung that had the Ivory Ball upon it. 


Below the croſs Line of the fartheſt Pair of Poles was placed another 
croſs Line, four Feet from the Ground, to which was faſtened the 


other End of the Communicating Line, as mentioned in the Experi— 
ment above: Then the Leaſ-Braſs and Tube being prepared as uſual, 
the Tube being held over the Line at ſeveral Diſtances, beginning 


towards that End where the Ball hung, and ſo proceeding towards the 


farther End of the Line, the Leaf-Braſs was attracted at the Stations 
not exceeding two or three hundred Feet, pretty ſtrongly ; but til! 


grew weaker as we came towards the farther End of the Line: Vet 


even atthe End of the Line, the Leaf-Braſs would be lifted by the 
Ball, when the Tube touched the Line, whoſe Length was 886 Feet. 

I ſhould now have given ſome Account of the Diſcovery I made the 
lait Year concerning the Attraction of coloured Bodies, ſhewing tha: 
they attract more or leſs, according to what Colours they are of, 


though the ſubſtance be the ſame, and of equal Weight and Bigneſs; 
only I ſhall obſerve, that I find the Red, Orange or Yellow, attract 
at leaſt three or four times ſtronger than Green, Blue or Purple: But 


having very lately found out a new and more accurate Method of 
making theſe Experiments, I muſt beg Leave to proceed farther with 
them, before I communicate them. 5 85 5 5 
Concerning tre 3. Firſt, In the former Account of my Experiments, I deſcribed 
Electricity of | | 3 — 
Water, 33 7% the manner of communicating an Attraction to a Bubble of foaped 
eue. No 422. Water; but I have now found, that even a Body of Water receives an 
5 Allractive Virtue, and alſo a Repelling one, by applying the excited Tube 
near it, after the ſame manner as ſolid Bodies do. To perform this Ex- 
periment, I cauſed a wooden Diſh to be turned, with a Screw-hole at 


the Bottom, but not ſo far as to come through the Wood : This was 


ſcrewed on to the upper End of one of the Stands I have mentioned in 


the other Experiments, the other Top being taken off: The Diſh 
was about four Inches Diameter, and one Inch deep. Then the 
Stand was ſet on a Cake of Roſin, or a Plate of Glaſs, or the Brims 
of a Drinking-Glaſs, or ofa Cylindric one, ſuch as are uſed for 
Water Glaſſes. the Glaſs muſt be firſt warmed, then the Diſh being 
filled with Water, the Tube rubbed, and moved both under the Dith 
and over the Water three or four times, without touching them. Af— 
ter it has been excited, not only the Diſh, but the Water alſo, becomes 
Electrical; and if a ſmall Piece of Thread, or a narrow Slip of thin 
Paper, or a Piece of Sheet-Braſs, commonly called Tinſel, be held 
over the Water in an horizontal Poſition, within about an IE or 
Sn ome- 
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Concerning the Electricity of Water. 


ſometimes more, any of the ſaid Bodies will be attracted to the Sur- 
face of the Water, and be repelled, but not ſo often as by Solids. 
If a pendulous Thread be held at ſome Diſtance from the outſide of 
the Diſh, it will be attracted and repelled by it many times together 
with a very quick Motion, but not at ſo great a Diſtance as when the 
Diſh 1s empty. 


II. An Experiment ſhewing, that Waler is attraZed by the Tube, and that 
the Altrathon is attended with ſeveral remarkable and ſurpriſing Phæno- 
mena. „ RD 15 Ys 


This Experiment being to be made with ſmall Quantities of Water, 
I at firſt made uſe of ſome of the Braſs Concave little Diſhes in which 
I formerly ground Miſcroſcopes ; but have ſince cauſed to be made a 
more convenient Apparatus, which conſiſts of a ſmall Pedeſtal of 


about four Inches and a half long, the Baſe of Ivory about two Inches 


Diameter, Upon the upper End, as in the larger Stand, there is a 
Screw, upon which is ſcrewed on one of the little Diſhes, which are 


made of Ivory: Of theſe I have ſeveral Sizes, from three Quarters 
to one Tenth of an Inch Diameter, When any one of theſe little 


Veſſels is filled with Water, fo as that it may ſtand above the Brims 
of the Cup, and has acquired a Spherical Surface (as it will do in the 
ſmalleſt Cups) let it be ſet on the Table with the little Stand to which 
it had before been ſcrewed, or which is better, upon the large Stand 
mention'd above, the great Diſh being taken off, and the {mall plain 


Top ſcrewed on; being thus prepared, let the Tube be excited, and 


held over the Water at the Diſtance of about an Inch or more. If 
it be a large Tube, there will firſt ariſe a little Mountain of Water 
from the Top of the Drop, of a conical Form, from the Vertex of 
which there procecds a Light ( very viſible when the Experiment 1s 
performed in a dark Room) and a ſnapping Noiſe, almoſt like that 


when the Fingers are held near the Tube, but not quite ſo loud, and 


of a more flat Sound: Upon this immediately the Mountain, if I may 
ſo call it, falls into the reſt of the Water, and puts it into a tremulous 


and waving Motion. Ihave now a few Days lince repeated this Ex- 


periment in the Day-time, where the Sun ſhined: I perceived that 
there were ſmall Particles of Water thrown out of the Top of the 
Mount, and that ſometimes there would ariſe a very fine Stream of 
Water from the Vertex of the Cone, in the mannerof a Fountain, from 
which there iſſued a fine Stream, or Vapour, whoſe Particles were to 


ſmall as not to be ſeen; yet it is certain that it muſt be fo, ſince the 


under Side of the Tube was wet, as I found when I came to rub the 
Tube again; and J have ſince found, that though there does not 
always ariſe that Cylinder of Water, yet there is always a Steam ot 
inviſible Particles thrown on the Tube, and ſometimes to that Degree 


as to be viſible on it. When ſome of the larger Cups are made ule, of 
—— | they 
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they are to be filled as high as may be without running over: The 
Surface will be flat about the middle Part, but when the Tube is held 
over it, the middle Part will be depreſſed into a Concave, and the 
Parts towards the Edge be raiſed; and when the Tube 1s held over 1 
againſt the Side of the Water, the little conical Protuberance of Wa. 1 
ter iſſues out with its Axis horizontally, and after the crackling Noiſe, 3 
returris to the reſt of the Water, and ſometimes there will be thrown 
out of it ſmall Particles of the ſame, as from the ſmaller Portions of 
Water abovementioned. 
The laſt Experiment was repeated with hot Water; when the Wa- 
ter was attracted much ſtronger, and at a much greater Diſtance: 
The Steam ariſing from the Vertex was in this Caſe viſible, and the 
Tube was ſprinkled with large Drops of Water. I tried the Experi- 
ment in the ſame Manner upon Quickſilver, which was likewiſe raiſed 
up; but by reaſon of it's great Weight, not to ſo great an Height as 
the Water: The ſnapping Noiſe was Jouder, and laſted much longer 
than in the Water. 
Farther Ex- 4. Since my laſt wherein I gave an Account of my Experi. 
periments een. ments, ſhewing Water will be attracted by Electric Bodies, and that 
5 85 bogs it may have an Electric Virtue communicated to it, ſo as to attract 
fre "Ne 421. ſolid ones, I have been upon another Enquiry ; Whether there might 
. 28 not be a Way found to make this Property of Electrical Attraction 
more permanent in Bodies? How far I have ſucceeded in this At- 
tempt, will appear by the Experiments I have made on the ſeveral 
Bodies mentioned in the following Catalogue; and as they were all 
of them prepared after the ſame manner, excepting Numb. 18 and 
19, which ſhall be deſcribed afterwards, a general Deſcription of the 
Method of preparing and preſerving them 1 in a State of Attraction, 
may ſuffice. 
The Bodies on which the Experiments were made, were Roſin 
both black and white, Stone-Pitch, Shell or Gum-Lac, Bees- Wax, 
and Sulphur, I procured three Iron Ladles of ſeveral Sizes, in which 
I melted theſe Subſtances, making uſe of that which I thought moſt 
convenient for the Quantity I deſigned to melt. When any of theſe 
Bodies were melted, they were taken off the Fire, and ſet 14 in the 
Ladle to cool and harden; then it was returned to the Fire, where it 
remained till it was melted about the Bottom and Sides of the Ladle, 
ſo as to be moveable; ſo that by inverting the Ladle, it might be 
taken out; having che Form of nearly the Section of a Sphere, the 
Convex Surface, as alſo the Plain one, being naturally (if I may ſo | 
ſay) poliſhed, excepting the Sulphur, which cools without retaining 
its Poliſh, except when caſt in Glaſs Veſſels, as ſhall be ſhewed here- 
after. I ſhall now proceed to the ans and Obſervations made 
on theſe Electric Bodies. 4 
When any of them were taken out of the i and their Convex 13 
Surface hardened, — would not at firſt attract, "Wl the Heat 5 4 
abated, 


Farther Experiments concerning Electricity. 
abated, or *till they came to a certain Degree of Warmth, and then 
there was a ſmall Attraction which Warmth I eſtimated to be nearly 
that of a Hen's Egg when juſt laid: The Attraction encreaſing ſo, 
as when cold, to attract at leaſt ten times farther than at firſt. 

The manner of preſerving them in a State of Attraction, was by 


wrapping them up in any thing that would keep them from the ex- 
ternal Air; as at firſt for the ſmaller Bodies I uſed white Paper, but 


for the larger ones white Flannel ; but afterwards found that black 


Worſted Stockings would do as well. Being thus cloathed, they 


were put into a large Fir Box, there to remain *till I had Occaſion 


to make ule of them. 


The Cylinder of Sulphur, Numb. 1 $, was made by melting the Sul- 


phur, and pouring it into a Cylindric Glaſs Veſſel, which had firſt been 


heated, to prevent it's cracking. When the Sulphur was hardened, it 


was ſomewhat leſs than the Glaſs; ſo that by inverting the Glaſs, it came 
out eaſily, and had a poliſhed Surface almoſt as ſmooth as the Glaſs in 


which it was caft. The large Cone of Sulphur, Numb. 19, was made 
after the ſame manner; viz. by being caſt in a large Drinking- Glaſs. 
I am now to give an Account of the Obſervations made on the 


ſeveral Bodies mentioned in the Catalogue, but muſt firſt give a De- 
ſcription of the Catalogue. The firſt Column contains the Number, 
which in a ſmall Piece of Paper is fixed on each of the ſeveral Bodies 
the Name of which is given in the ſecond Column, whether they are 
ſingle or compound Subſtances. The third Column ſhews what 
Weight they were of when melted, in Ounces and Drachms of Aver- 
| dupois Weight, In the fourth Column you have the Days of the 
Month when the Body was melted and received it's Form, and con- 
ſequently when it firſt began to attract, e. 55 
I did for thirty Days continue to obſerve every one of theſe Bodies, 
and found that at the End of the ſaid Time they attracted as vigorouſly 
as at the firſt or ſecond Day, as they do now at the writing hereof. 
By the Times mentioned in the Catalogue, being ſubſtracted from any 
Time after, will be ſhewn how long any of the Bodies have continued 
their Attractive Virtue ; by which it will appear, that ſome of them 
have not loſt their Attraction for more than four Months: So that we 


have ſome Reaſon to believe, that we have now diſcovered that there 


is a perpetual attractive Power in all Electric Bodies, without exciting 
by either rubbing, heating, &c. or any other Attrition. But this will 


farther appear by the Account I am now to give of the two laſt Bodies 


mentioned in the Catalogue. The Cone of Sulphur, Numb. 19, 


that was caſt in a large Drinking-Glaſs, in about two Hours after it 


was taken out of the Glaſs, attracted, and the Glaſs attracted too, 
but at a ſmall Diſtance. Next Day the Sulphur was taken out of the 
Glaſs, and then it attracted ſtrongly, but there was now no perceiva- 
ble Attraction of the Glaſs. Then the Cone of Sulphur was ſet with 
it's Baſe upon the Lid of che Fir Box, wherein the other Electric Bo- 
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dies lay, and the Glaſs whelmed over it. I examined it every Day, 


after, and ſtill found it to attract; but finding the Place not fo con- 
venient, having Occaſion to look into the Box often, I removed it to 
the Table that ſtands between the two Windows of my Chamber, 
where it has continued to this Time, and whenever the Glaſs is taken 
off, attracts at near as great a Diſtance as the Sulphur that 1s clothed 
and ſhut up in the Box abovementioned. And though at firſt there 
was no Attraction, when the Glaſs was taken off, yet I now find, that 


in fair Weather he Glaſs alſo attracts, but not at ſo great a Diſtance 


as the Sulphur, which never fails to attract, let the Wind or Weather 


be never ſo variable, as do all the other Bodies mentioned in the Ca- 
talogue; only in wet Weather the Attractions are not made at ſo great 


1 Diſtance as in fair Weather. 


Number 20 is a Cake of Sulphur that was ted and as the other 
Bodies have taken the Form of a Convex Section of a Sphere, this 


when cold, was laid withit's flat Side downwards, on the ſame Table with 
the Cone of Sulphur: They were both placed ſo near the Wall, as 
to prevent the Sun ſhining on them. This was, as the Catalogue 
ſhews, on the 18th of April; and, though it had no manner of Cloth- 
ing or Covering, has attracted ever ſince. And in this, as in the 
other Bodies, the Attraction will be according to the Weather; but 


when it attracts the ſtrongeſt, it is not more than the tenth Part of 
what the Cone of Sulphur, that is covered, attracts. 


The manner of obſerving theſe Attractions is beſt performed by 
holding the Attracting Body in one Hand, and-a fine white Thread 
tied to the End of a Stick, in the other; by this means far leſs De- 
grees of Attraction will be perceived, than by making uſe of Leaf- 
Braſs. When the Thread is held at the utmoſt Diſtance, it may be 


attracted; the Motion of it is at firſt very flow, but ſtill ac celerating 
as it approaches nearer to the attracting Body. 


I am now on the Subject of permanent Attraction in Glaſs, than 
in the other Bodies, but have not yet compleated thoſe inen 


meeting wich more Interruption by the Weather. 


With a ſmall Hand Air- Pump, I have made Experiments on ſeveral 
Bodies, and find that they will attract in vacuo, and that at very near- 
ly the ſame Diſtance as in pleno, provided that the Experiment be 


made in the ſame Receiver filled with Air; as will appear by the fol- 


towing Experiments. 


1 here was taken a hollow Glaſs Sphere, of ſomewhat more than 


2 2 Inches Diameter, being firſt excited. It was ſuſpended by a Loop 
of Silk that went through a ſmall Cork, with which the Hole in the 
Glaſs Ball, by which it was blown, was ſtopped, and by the Loop 


ſuſpen: ded: on a ſmall Hook that was ſkrewed on to the Braſs Wire that 


came through the Collar of Leather in the Braſs- Plate that covered the 
Top of the open Receiver; as in the Experiment of letting fall the 
Guinea and Feather in vacuo, Then the Ball was drawn up AA 
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Top of the Receiver, and the Top of the ſmall Stand, covered with 
Paper, was laid on the wet Leather on the Plate of the Pump, and 
Leaf-Braſs laid on the ſame. Then the Air was exhauſted, when the 
Glaſs Ball was let down to about an Inch, or ſomewhat more, to- 
wards the Pieces of Leaf Braſs: Many of them were attracted by i 

Then the Air was let into the Receiver, and the Leaf-Braſs laid on 
the Stand, the Ball being, as before, ſuſpended, was let down to 
about the ſame Diſtance from the Leat-Brais as before, and there 
ſeemed to be very little Difference in the Attraction. 

I have made the ſame Experiments with Sulphur, Shell. Lac, 

Roſin, and white Bees-Wax. Theſe would be attracted to the 
Height of an Inch and a half by Eſtimation ; and when the Experi- 
ment was made with the Receiver full of Air, there was very little, if 
any Differance in the Height of the Attraction, when there was the 
fame Time ſpent before the Attraction was vegan in pleno, as there 
was required to exhault the Receiver. 


4 C A T ALOG UE of the ſeveral Electric Bodies mentioned in the 


2h 


foregoing Diſcourſe. 

Ne Names of the ſeveral Bodies ws, Months. Days. 
1 Fine black Roſin — — - 2 0 January 31 
2 Stone Pitch and black Roſin — 2 2 Fanuary 31 

3 Fine Roſin and Bees. Wax — — 2 1 February 1 
4 Stone Pitch — — — — 1 7 February 1 
5 Stone Sulphur —— :! — 3 6 February 4 

6 Shel-Lac — — — — — 10 o February 10 

7 Fine black Roſin — — 10 4 February 11 
8 Bees-Wax and Roſin — — — 9 o February 12 
9 Roſin 4 parts, and Gum-Lac 1 part 10 o February 12 

10 Sulphur — — 18 o February 15 
11 Stone Pitch —— — — — 10 12 February 16 

12 Black Roſin — — — 23 o F<February 23 
13 White Roſin— — — — 7 12 February 25 
14 Gum-Lac — — 11 14 February 26 
15 Gum-Lac and black Roſin ana — 9 12 February 26 
16 Gum-Lac 4 parts, Roſin 1 part — 17 8 February 28 
17 Shell-Lac, fine black Roſin ana — 28 4 March 2 

18 A Cylinder of Stone Sulphur — 19 4 March 20 
19 A large Cone of Stone wh on! — 30 o March 29 
20 A Cake of Sulphur — — 11 4 Ar 29 


IV. Cylindro 


—— —— I 
— 


A rem Baro- IV. Cylindro AB annectitur tubus BC, cui additur globulus oblongus 


of the Barome- fo 


28 4 New BAROMETER, &c. 
meter, y 


8 64 CD, & huic tubulus gracillimo foramine præditus DE. Cylindrus 


Fahrenheit. liquore quodam, qui calorem aquæ ebullientis perferre poteſt, re- 
F. R. S. No. plebitur. In tubulo BC, gradus caloris in acre obvii menſurabuntur 


385. P. 179. ope ſcalæ aftixz 6 c. Si autem thermometrum hocce aquæ bullienti 


imponatur, liquor thermometri non ſolum globulum CD implebit, 
ſed etiam uſque ad terminos varios tubuli D E aſſurget, ſecundum 
gradum caloris, quem aqua tempore experimenti a gravitate atmoſ. 
phæræ acquiſitura eſt, Ita, ſi, exempli gratia, tempore experimenti 
altitudo mercurii in barometro ſit 28 pollicum Londinenſium, liquor 
in hocce thermometro attinget infimum locum in tubulo DE; Si 
vero gravitas atmoſphere æquipolleat altitudini mercurii triginta & 
unius pollicum, liquor a calore aquæ ebullientis uſque ad locum ſu- 
premum tubuli DE attolletur, termini varii autem caloris aquæ 
ebullientis non gradibus, ſed illorum loco numeris digitorum, quibus 
altitudo mercurii in barometris vulgo menſuratur, ope nempe ſcalæ 
additæ d e denotabuntur. | dg ops 
O:/ervations V. Upon Thurſday the 21ſt of December 1721, obſerving the Ba. 


Fig. 1. 


e an extraor- rometer much higher than uſual; that Evening, between Seven and. 


dinary Height Eight a Clock, I fill'd a Tube with very clean Quick-filver, and 


5 und the Height a little to exceed 30, 7 z Inches. By Eight the 


| George Gra- next Morning, a Wheel-Barometer, which hung in the ſame Room, 


ham, E. R. S. had riſen One tenth of an Inch higher than it was the Night before, 


No. 369. p. when the Experiment was made; at Ten a Clock, One fifth of an Inch 


DER more: At which Time it was at the higheſt, being a little above 


30,8 2 Inches; for about Twelve at Noon it was ſenſibly lower, and 
continued falling all the reſt of the Day. ; 5 
When the lower End of the Tube was firſt immers'd in the Ciſtern, 
the Quick. ſilver for ſome Time adher'd to the Crown of the Glass, 
but upon ſhaking, it fell to the Height abovemention' de. 
A Propoſal for VI. Since Torricelli firſt found the Mercury in an inverted Tube was 
mea/uring the in æquilibrio with the whole Column of Air that was over it; and that 


Height of . | - 2 4 
131 the Weight of the incumbent Column was various, according to the 


50h of My Pa- different Diſpoſitions of the Air, in reſpect of ſerene fair Weather, 


trick's Baro- and of rainy, windy, or otherwiſe tempeſtuous Weather: there have 


_ - been feveral Attempts and Contrivances to make the minute Varia- 
WH 


Scale is great- tions thereof more ſenſible. And firſt the Wheel-Barometer was 


ly inlareed, by thought of, which certainly ſhews theſe Variations with great ex- 

Edm. Halley, actneſs, but is only proper for a fixt ſtation, and not eaſy to be removed; 

£. £. D. which Circumſtance is required for the principal uſe to which this In- 
Zei, Reg. ſtrument is applicable and for which I would di 
F. R. $. Ne. applicable and tor Which 1 would recommend it. 5 

366. p. 116. The next Thought for this purpoſe was that of Mr Hubin, deſcribed 

in Pbil. Tranſ. Ne 184, who returning the Tube of the Barometer, 

as an inverted Syphon, made a large dilatation in the aſcending leg 

thereof, wherein the Mercury aſcended, as it's Altitude in the other 

part thereof abated, and e contra, over this he drew out a _— 


A Propoſal for meaſuring the Height of Places. 29 
Glaſs Cane, which he filled with a tinged Spirit, and which being about 
fifteen times lighter than Mercury, would aſcend about 15 times as 
much as the Mercury in the Barometer fell. This, beſides that the 
Spirit would dilate and contract itſelf with Heat and Cold, had the in- 
convenience of the former, not to be eaſily removed without great 
danger of diſorder and breaking, by reaſon of the ſmallneſs of the 
Tube in which the Spirit was to riſe and fall. Ds 5 

This was ſucceeded by Dr Hook's Marine Barometer, made of two 

Thermometers, the one the common ſeal'd weather Glaſs, having no 

communication with the outward Air, wherein the temper as to heat 
and cold was ſhewn by the ſwelling or ſhrinking of the included Spirit; 
the other the old Thermometer made with an inverted Bolt-head, in 

whoſe globular Part was included Air ſomewhat rarer than the am- 
bdeient, ſo as to make the Liquor which was to riſe and fall in the ſhank 

E 2 of the Bolt-head, always to ſtand above the ſurface of the Stagnum, 
into which it's end was immerſed, This ſhew'd the heat of the Air 
by it's own dilatation ; but at the ſame time, the different preſſure 

of the Atmoſphere mixed with it, ſo that the graduation of theſe two 
Thermometers be adjuſted to any given Height of the Mercury, the 
would at all times when the Mercury was at that Height, both ſhew 
the ſame degree of Heat : But at other times when the weight of the 
Air was different, that difference would ſhew itſelf by the diſagree- 
ment of the degree of Heat ſhewed by them. This will be better 
underſtood from Ne 269, of the Tranſactions, wherein I have deſ- 

cribed this Inftrument at large. This, tho? of admirable uſe at Sea, 
to give timely notice of approaching bad Weather, labours under the 
Objection that it ſuppoſes the Concave of the Tubes of the Thermome- 
ters to be Cylinders, or of equal Diameters throughout; and alſo that 
on account of Heat and Cold the Air and Spirit have a proportional 
Dilatation and Contraction; the firſt of which I take to be very hard 
to be found in ordinary Glaſs-Canes, and the other I fear ſtill wants 
to be made out by authentic Experiments. 5 
The laſt contrivance for this purpoſe is that of Mr Patrick, who 
ſtiles himſelf the Torricellian Operator, by filling a ſmall Glaſs-Cane 
about five foot- long, and ſomewhat, but as little as may be, tapering 

upwards toward the cloſe end of the Cane; then inverting it, 
without a ſtagnant Ciſtern of Mercury, ſo much of the Mercury as ex- 
ceeds the Length of the Column the Atmoſphere can then ſupport, 
will drop off, and leave it's length equal to the then preſent Height 
of the common Barometer: now when the Barometer riſes, this 
length in the Cane becomes greater by the Mercury's being, preſt 
up into the upper and narrower Part of the Tube; and when it falls, 
on the contrary, it ſettles down into the wider part thereof, and be- 
comes ſhorter, being always the ſame in quantity. By this means, 
as the Angle of the Concave Cone of Glaſs, of which this Tube con- 
liſts, is ſmaller, the different Situation of the Mercury, will, upon 
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the Alteration of the Air's preſſure be nicely ſhewn by very large and 


diſtinct Diviſions, 2 

Now the Uſe to which I would apply this contrivance of the Baro. 
meter, is to meaſure by it the different Levels of Places too remote to 
be come at by the ordinary Inftruments for levelling, with the certainty 
one would deſire.” For this purpoſe let there be provided two ſmall 
Glaſs-Canes, as near as can be ſimilar, growing very little taper or 


be ſuſpended in them at the Height it ought to have at the time of 
the Experiment. Let that Height be duly noted, and then aſcending 
the Monument, or ſome ſuch Edifice where the Aſcent may be exactly 


meaſured, let the Scales annexed be divided into parts by the deſcent 


of the Mercury at every ten feet, in both the pendent Barometers, 
which I conceive may be ſo choſen as to make the Diviſions very 
diſtinct and ſenſible, Theſe thus prepared, when it is defired to 
take the Level of two diſtant places, let one of them be placed in the 


lower place, at the time when the Mercury has the ſame Height as 


when they were firſt inverted and graduated; and let the other be 
carried to the higher place, where it will be found to ſtand at that di- 
viſion which anſwers the Elevation of that place above the other, the 
which had before been found by meaſure in aſcending the Monument. 
Thus may go foot Aſcent, which makes but one tenth of an Inch of 
Mercury, be repreſented by two or three Inches, or a ſpace capable 
of being divided into go parts: whereas, if the diſtance of the two 


places be 20 Miles, a Minute of a Degree is equal to above 30 foot; 


and by the uſual Sights, whether Teleſcope or otherwiſe of your water 
Levels, I fear it wil] be very hard to convey a true Level without a 

greater Error than one Minute in the whole. This Propoſal I hum- 
bly ſubmit to the Examination of this Honourable Society. 


The m_ p VII. The Height of Mountains, .and their Elevation above the 
peek po Level of the Sea, hath been at all Times thought worthy the Atten- 
the Height of tion of inquiſitive Philoſophers, We find in Pliny , that Dicearchs, 


| Mountains, one of the old Geographers, a Diſciple of Ariſtotle, and, as Pliny 
4% 100 109 himſelf ſtiles him, a Man of great Learning, had by particular Or- 


Table of 2 by 11: -£4 : .: j | | . 
Fo 22 der of ſome Princes meaſured the Heights of ſeveral Mountains, 


of the Atm. and that the higheſt of them, Mount Pelius in Theſſalia, was found by 
phere at given his Obſervations 1250 Paces high perpendicularly. Cleomedes allo, a 
Sr ares: ir Aſtronomer and Geographer, who lived ſome time before our 
].G. Scheuch. Saviour's Nativity, aſſerts F, that the higheſt Mountain cannot be 
zer, M. D. above 15 Stadia, or 9375 Roman Feet high. 90 — 5 


K. S. S. Ne. But Plutarch || fixes the perpendicular Height of the higheſt Moun- 
45. P. 537 tains, as alſo the greateſt Depth of the Sea, only to 10 Stadia, or 
62 50 Roman Feet. It will appear by the Sequel of this Paper, that 


* Hiſt, Nat. L. xi. c. 65. + Cyclicæ Theor. Cap. x. | In vita Æmilij. 


the 


ſmaller at the cloſed end, ſo that being inverted, the Mercury may 
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The Barometrical Method of meaſuring &c. 


the Height of Mountains, as determined by theſe early Writers, doth 
not ſo very much deviate from Truth, as one would be apt to ſuſpect 
from the infant State of Arts and Sciences in thoſe Times. Particu- 


| larly the 15 Stadia of Cleomedes, which make out 9375 Roman, or 
10, 214 Paris Feet, will be found by the following Obſervations to 


come very near the Height of the Mountains of Swifjzrland, which, 
although the higheſt of Eurote, do not riſe above 10,000 Paris Feet 
above the Level of the Sea; and it may ſeem ſurprizing, that ſub— 
ſequent Writers, even ſuch as were otherwiſe deeply {kilPd in mathe- 


matical Learning, have run them up to an extravagant, and altoge- 
ther unnatural Height, 


At firſt, it is not improbable, they went only upon bare Conjectures; 
but afterwards, when Geometry came to be more and more improved, 
Quadrants, Semicircles, and other Geometrical Inſtruments were 
call'd in Uſe, by the Means of which, and by a Trigonometrical Cal- 
culation, the Heights of Places could be determined in a more ſatis— 


factory Manner. And yet, however true the Principles be, upon 

Which this Method is founded, however nice the Inſtruments, and 
however curious the Obſerver, the Method itſelf muſt be owned, and 
| hath been found by undoubted Experiments, to fall far ſhort of that 


Accuracy, which it ſeems to promiſe; and the more conſiderable the 
Heights are, the more uncertain it will be. For, in the firſt Place, 
as the State of the Air is very different in different Seaſons and diffe- 


rent Weather, it's Refraction alſo becomes thereby greatly altered, 
which occaſions the Tops of Mountains to appear higher at ſome 


Times than they do at others, and at all Times higher than they 


actually are. But beſides, there is another Inconveniency, of which 
whoever is acquainted with the true State of mountainous Countries, 


muſt needs be ſenſible, and that is the extream Difficulty of meeting 
at the Bottom of high Mountains with Plains large enough for a pro- 


per horirontal Stand, or Baſis, to ſuch a Triangle, as an accurate and 
knowing Obſerver would think ſatisfactory to determine a conſidera- 


ble Height, making even proper Allowances for the Air's Refrac- 


| tion. 1 c 


Among the many Improvements in Natural Philoſophy, which are 
owing to the Torricellian Tube, one of the moſt conſiderable Inven- 


tions of the laſt Century, it hath been thereby enriched with a new 


Method of meaſuring the reſpective Heights of Places, and their E- 


levation above the Level of the Sea; a Method, which, although it 
muſt be owned, that it hath not as yer, and perhaps, conſidering 


the Inconſtancy of the Air, hardly ever will be brought to an abſolute 
Degree of Certainty, is yet in many Reſpects preferable to the Tri- 
gonometrical one, as it hath alſo been found by Experience to come 
nearer the Truth, and leads us, by a new and ſingular Scale, from 
the very Horizon of the Sea to the Tops of the higheſt Mountains, 
a Diſtance tar beyond the Reach of Geometrical Inſtruments, This 
8 — new 


3 1 


Inch, or Part of an Inch, in the Barometer. 


Fin | The Barometrical Method of meaſuring &c: 
new Method is grounded upon that that eſſential Quality of the Air, 


it's Gravity or Preſſure. As the Column of Mercury in the Barome- 


ter is counterpoiſed by a Column of Air of equal Weight, ſo what. 
ever Cauſes will make the Air heavier or lighter, it's Preſſure will be 
thereby increaſed, or leſſened, and conſequently the Mercury riſe 
or fall. Again the Air is more or leſs condenſed, or expanded, in 
Proportion to the Weight, or Force, which preſſes it: Hence it is, 
that in England, Holland, the maritime Provinces of France, and in 
general all thoſe Countries which border upon the Sea, the Mercury 
itands higheſt, that the higher you remove from the Sea into the 


midland Countries, the lower the Mercury will deſcend, becauſe the 


Air alſo becomes more rarified and lighter, and that upon the Tops 
of the higheſt Mountains it falls loweſt, and theſe Heights of the 


Mercury in different Places are reciprocally, as the Expanſions of the 
Air. From theſe Principles, ſupported by a competent Number of 


Obſervations, it hath been attempted by ſeveral learned Men, to de- 
rive proper Tables, whereby the Height of any Place may be deter- 
mined, if the Height of the Barometer be given, or the Height of 


the Barometer determined from the given Altitude of the Place, and 


likewiſe the Expanſions of the Air ſettled, as they anſwer to every 


M. Mariotte, a celebrated Member of the Royal Academy of Sciences 


at Paris, was one of the firſt that laid down certain Rules for the 
Conſtruction of ſuch Tables, as might ſerve to determine both the 


Elevation of Places above the Level of the Sea from given Altitudes of 


Mercury, and the Heights of the Air, anſwering to every Line of 

Mercury in the Barometer, from 28/', where the Mercury was ſup- 

| poſed to ſtand at a Medium near the Sea. The Principles he went 
upon, and the Method he followed, he diſcourſed of at large, in his 


Second Eſſay de la Nature de Þ Air. a 4 

Some time after, in 1686, Dr Halley went about another Calcula- 
tion, which he derived partly from Principles agreeing with thoſe of 
M. Mariotte, partly from the ſpecifick Weight of Air and Mercury, 


which were found by Experiments to be as 1 to 10,800; Air being 


to Water as 1 to 800, and Water to Mercury as 1 to 13 +, or very 
near it, If ſo, as the Column of Mercury in the Barometer is coun- 
terpoiſed by a Column of Air of equal Weight, a Cylinder of Air of 
10,800 Inches or goo Feet will be equal to one Inch of Mercury, and 


90 Feet to ro of an Inch, or 75 to f Part of it. The Height of the 
Air, as it anſwers to one Inch of Mercury, being thus determined, 


and the Expanſions of the Air being reciprocally as the Heights of 


Mercury, Dr Halley, by the Help of the Hyperbola and its Aſymp- 
totes, calculated rwo Tables, one ſhewing the Altitude to given 
Heights of Mercury, the other the Heights of Mercury at given 

Altitudes. Theſe 1 | 
gether with the Doctor's whole Method of proceeding, and an in- 
e e genious 


ables, the firſt that ever were calculated, to- 
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The Barometrical Method of meaſuring &c. 
genious Attempt of his to diſcover the true Reaſon of the Riſe and 
Fall of Mercury upon Change of Weather, were printed in the Phi- 


loſophical Tranſactions *, and the Tables themſelves were very lately 
re: printed, with ſome Obſervations upon them, by Dr Deſaguliers ©: 


In the Year 1703, when the Meridian Line, firſt begun by M. 
Picard in 1669, afterwards continued in 1683, was farther purſued, 
ſeveral Obſervations of this Kind were made, and the Heights of ſeveral 
conſiderable Mountains, particularly in the Southern Parts of France, 


determined as well by Trigonometrical as Barometrical Obſervations. 


Monſieur Caſſini the Younger took that Opportunity to compare theſe 
Obſervations with the Rules laid down by M. Mari!te ſj, in order to 


one which, and conformable to the ſaid Rules, he calculated two Tables, 


ſhewing the Height of the Atmoſphere, as it anſwers to every Line 


of Mercury in the Barometer, the other determining the Height of 


the Atmoſphere above the Level of the Sea at given Altitudes of 
Mercury. But having afterwards, upon Compariſon, found that the 


Obſervations made in 1703, did not in the main agree with the Rules 


of M. Mariotte, and that the Heights of Places, as they appeared by 


thoſe Obſervations, exceeded, generally ſpeaking, the Numbers re- 


{ſulting from the Tables made by him according to the ſaid Rules, 
he thought it neceſſary to calculate two new ones, wherein indeed the 
Reſults are conſiderably greater than in the Tables framed according 
to the Rules of M. Mario!te ; inſomuch, that for Inſtance, a Place, 
where the Mercury falls to 22 Inches, riſes above the Level of the 
Sea, according to Mariotte, 852 Toiſes, or 5112 Paris Feet; and, 
according to Caſſini, 1158 Toiſes, or 6948 Feet, which makes a Dif- 


ference of 1836 Paris Feet, or 306 Toiſes. Dr Deſaguliers, in his Diſ- 


ſertation concerning the Figure of the Earth **, hath already ſhewn 


how far the Obſervations made by the Gentlemen, that drew the Me- 


ridian a-croſs the Kingdom of France, differ from each other; inſo- 
much, that there are not two in nine, where the Number of Toiſes, 
ſaid to correſpond to the Heights of the Barometer, agree together; 


and that conſequently the Heights of Mountains, as determined by 
_ theſe Obſervations, are little to be depended on. 


My Father, Dr 7. 7. Scheuchzer, in his Journies over the Moun- 
tains of Swiſſerland, at they were more particularly calculated for the 
Improvement of Natural Philoſophy in it's ſeveral Branches, neglect- 


ed no Opportunity, along with his other Obſervations, to make ſuch 


Experiments with the Barometer, as might ſerve to illuſtrate the 


Qualities of the Air, to ſettle the reſpeRtive Heights of Places, and 


particularly to ſhew, how much our Mountains riſe, as well above the 


Level of the Sea, as above other neighbouring Mountains in France, 


* No. 181. pag. 106. Phil. Tranſat. Ne. 386. ] Memoires de P Acad. 


Royale, 1705. pag. 61. & ſeq. * Phil. Tranf. No. 386. pag. 211. 
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anſwering to every Line were ſuppoſed to be equal. 


The Barometrical Method of meaſuring &c. 
Italy, Spain, &c. Many of theſe Obſervations are ſcattered up and 
down in his Writings, particularly his [t1zera Alpina, and the ſeveral 
Parts of his Natural Hiſtory of Swiſſerland, which laſt Work was - 
liſhed in [gh German, It would be too tedious to mention al. the 
Experiments he made at different Times, and upon different Moun- 
tains, But my Deſign in this Paper requires me to be particular in 
one, which for the Height meaſured both with the Line and Barome. 
ter is, I believe, the moſt conſiderable that ever was made, and 
which enabled him more particularly to examine the two Tables made 
by Calſini the Younger, according to the Rules of M. Mariotte, and 
the Obſervations made by him and others, when the Meridian Line 
was perfected in 1703. 8 ” 

This curious Experiment was made in the Year 1709, at Pfefer;, 
a celebrated Mineral Water in the County of Sargans, at the Bottom 
and Top of a Mountain, which riſes from a fmall Brook, called the 


Jaminna, to the Height of 714 Paris Feet, as appeared by letting + 
Line drop down perpendicularly from a Tree at Top, full to the Bot- 


tom. At the Bottom of this Mountain, near the Taminna, the Mer- 


cury was by repeated Experiments obſerved at 25% 93 !/, and at 
the Top it deſcended to 24//, 11 3!!!, ſo that it fell juſt 10 Lines, for 


714 Feet, which gives about 71 Paris Feet for a Line, if the Heights 
1 I muſt here once for all defire the Reader to take Notice, that I 
have made uſe in this Paper of Paris Meaſure, namely, of Toiſcs (“ 
Feet (!) Inches (/) and Lines (/ . Every Toiſe is reckoned at fix 
Foot, the Foot is divided into twelve Inches, and the Inch into twelve 
LL To Se 

The Heights of the Barometer at the Bottom and Top of the Moun- 


tain being thus given, the Height of ir ſhould be, according to M. 
Mariotte, 1169, ol, 8 11!!!, or 696 Paris Feet, 8!!, 11/!!, which 


falls 17/, 3, 1% ſhort of the true Height, and according to Caſjn: 
153% 3', 8//, that is, 921 Paris Feet, 8 //, which exceeds the truc 
Height by 297 Paris Feet, 8 Inches; whereby it appears, that the Table 
made according to the Rules of Mariolte is much preferable to that 
of Caſſini the Younger. The ſame was likewiſe confirmed by another 
Experiment made in June 1715, upon the Steeple of our Cathedral at 


_ Zurich, At the Foot of the Steeple the Barometer ſtood at 26%, oll, 


and at the Top at 26!!, 72%, and the Height of the Steeple was 
found by the Line of 241 Paris Feet, 4 Inches, which gives very near 


69 Paris Feet for one Line. According to the Table of Mariozte, the 
Height of the: Steeple ſhould have been of 237 Paris Feet, according 
to Caſjini, 265, and according to the new Calculation (of which by 
and by) made purſuant to the Experiments above, it comes to 243*, 
16% 2/7, or about two Foot more than the true Height. 


It appearing by the Experiments made at Pfeffers, that from 25" 


9% the Barometer deſcends to 24%, 113% that is, juſt 10 LIED 
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3 Remarks on the Height of Mountains, &c. 
sor the Height of 7 14 Feet, and the Expanſions of the Air being re- 


9 ciprocally as the Heights of Mercury, my Uncle, Dr John Scheuch- 
oer, undertook, purſuant to theſe Principles, and the Properties of 
the Hyperbola, to calculate a new Table, after the following Me- 
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4 As the Difference Isto Foot, So the Difference 


of the Logarithms 
of the two given 
Heights of the Ba- 
meter 23% 911 
and 24/1100, that 
W is 309; and 299 5, 
or 


1 928 — 898 Sf 
142717 714 


4', 60, 


3 


of the Logarithms 
of the Height of 
Mercury near the 


Sea, 28!! 1'll to 


any leſſer Height, 
as for Inſtance 28/! 


oll, that is 337 
—330, Or 


1011 180 
12900 


the Atmoſphere 
above the Level 


of the Sea, as it 


anſwers to one 
Line of Mercury, 
15 


641, 60, 960 


Rule half che Height of the Atmoſphere, that is, the Height of the 
Place, where the Mercury in the Barometer would deſcend to 14 In- 


Toiſes the Mile) 232 Toiſes, 5 


Foot. 


ches, appears to be, 15060, 3, oll, or 2510 ol, 3!!, oll. 
Still upon the ſame Principle the Mercury will deſcend to one Line 
at the Height of 133,397 Paris Feet above the Level of the Sea, 
which makes 22,232 Toiſes, 5 Feet, or 11 Paris Miles (at 2000 

* But as in order to determine 


the whole Height of the Atmoſphere, the Logarithm of 1!!! ought to 
be deducted from the Logarithm of 3360 or 281 oil, and as that 
Logarithm is 00000, it follows from thence, that beyond the Place, 


Ry I 


an Indefinite Space. 
VIII. In a former Paper, I 


Riſe above the Level of the Sea. 


took 


E 2 


Writers 


35 


To the Height of 


Thus the Height of the Atmoſphere at 281 appears to be of 10%, 
0 g'!!, but, according to Marioite, it is only of 10, 3, or 
63 Feet, and Caſſini ſuppoſes it only at 10, or 60 Feet. 1 
In like Manner the Height of the Atmoſphere, from 280, oll, 

to 270, 11!!! is found to be 64, 9, 2. According to the ſame 


where the Mercury would deſcend to 110, the Air is expanded into 


Notice that Dicearchus found p.,,i; 1 

Mount Pelius in Theſſalia, to be 1250 Paces high, which make 6250 e Height of 
Koman, or 6822 Paris Feet, a Height which we may well pronounce MI 1 
too great even for the abſolute Height of Mount Pelius, I mean it's 
F Conformable to the Determination 
of Diczarchus, I mentioned, that Plutarch fixes the Height of the parricu/sr, 3 
higheſt Mountains, and the greateſt Depth of the Sea to 10 Stadia, 
and Cleomedes affirms, that they cannot exceed 16 Stadia, The cele- 
brated Galileus de Galileis is one of the moſt modeſt among the modern 


general, and 
of thoſe - 
Swillerland 77% 


ſame. 
No. 406. p. 
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Writers on this Head: For he ſays, * that the higheſt Mountains do 


not riſe above a Mile, or 8 Stadia, or 5000 old Roman Veſpaſian Feet, q | 


which make 5458 Paris Feet above the Level of the Sea, which we 
ſhall find by and by to agree pretty well with ſome of the higheſt 


Mountains in France, and may conjecture to do ſo with thoſe in ah. 


Kepler went rather too far F when he aſſigned the Mountains of Rhzt1i; 
(thought the higheſt in Swiſſerland) a Height of 26 Stadia, or 10000 


old Roman Veſpaſian Feet, which make 10916 Paris Feet. The O- 


pinions of ſome other Antient and Modern Geographers and Mathe- 
maticians, will appear better by the Table annexed. 


A Table ſhewing the Height of Mountains according 10 ſeveral Antient and 


Modern IWriters. | 
| I Sta- 


3 „ t Old n | 
Strabo (Lib. II. Geog.) ſays, that the when, as; 


Veſpaſian | Feet. 
| Feet. | 

of 5 E 18750 20468 
Pererius (Libx XII. in Geneſin) determines the | 22 20 FO Hg 

_ higheſt Mountains to 32 TEA; 1 25 
Leo Bapt. Albertus (Architect. Lib. X. Cap. i.) to 22500 [23661 
Ab. Kircher. (Ars magn. luc. & umbr. P. II. 


Mountain, called by him Petra Sogdiana, 


, ß [99997]. 


Fromond. (Lib. I. Meteor. Cap. 2. Art. i.) 64 (40000 [43664 
Gilbertus de magnete. L. IV. C. - - - 4128080000 87328 
Pliny (Lib. III. Cap. Ixiv.) according to the] | e 
Explanation of Fortunius Licetus (de Lune þ | 400]250000|27 2900 
TC.uce ſubobſcura, Lib. II. p. 306.) to- 9 
Ricciolus, Geophr. (Lib. VI.) is of Opinion, in 
Purſuance of what he imagines to have de- . 
monſtrated of the Mountains Athos and 5125 20000349312 


Caucaſus, that poſſibly there may be Moun.\ . 2 


Now, in Oppoſition to this Table, wherein the Heights muſt 
needs, upon firſt View, appear romantic and unnatural, let us con- 
ſider the Height of ſuch Mountains, as have been meaſured, either 
by Trigonometrical or Barometrical Obſervations. : 


In England, the Height of Snowdon-hill, one of the higheſt Moun- 
tains in Wales, was meaſured Trigonometrically, by Mr J. Cafwel! of 


Oxford, and found to be of 1240 Yards, or 3720 Engliſh Feet, which 
make 3488 Paris Feet. At the Top of this Mountain, the Mercury 


ſubſided to 250 61M, which being reduced to Paris Meaſure, make 


juſt 24!!, Now in the Tables above, the Height of the Place where 
the Mercury ſubſides to 24", is, according to Mariotte, of 544 


* Nuntius Sidereus, P- 14. | 4 Afronom. Optic, p. 129, 135, & Epitom. Aſtronom. 
ab, I. pag. 26. | N | 
Toiles, 
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Toiſes, two Foot, or 3266 Foot above the Level of the Sea, according 


to Caſſini, 676 Toiſes, or 4056 Feet, and according to my Uncle's _ 


Calculation 5599 21, or 3356!, ſo that Mariotte comes 222 Feet 
ſhort of it's Height, as it was determined Trigonometrically, Dr 
Scheuchzer but 132!, but Caſſini exceeds this Height by 568 Feet, 
which confirms again, as I have ſhewn in a former Paper, that the 
Marioitian Table is preferable to that of Caſſini, though pretended to 
have been corrected upon the former, and that that of Dr Scheucher 
is an Improvement upon both. According to the Obſervations made 
by Dr Halley, May 26, 1697, the Mercury ſtood at the Top of 
Snowdon-bill, ar 261! 111 Engliſh, which, if reduced as above, would 
give the Heig hr of the Mann ſomething leſs. 
In France, when the Meridian Line, firſt begun in 1669, was 
continued in g, the Heights of ſeveral Mountains, particularly in 
the South of ance, were determined Trigonometrically by the 


Members of the Royal Academy of Sciences: And I find up and down 


in their Memoirs, the Heights of the following. 


Height in 

5 Toiſe. Feet. 
Mont Clairet in Provence — wh — 277 or 1662 
La Maſſane in Rouffillon ——— — — 397 — 2382 
The ſame according to another Obſervation 408 — 2448 
 Bugarach a Mountain 1 in Languedoc — 648 — 3888 


Mountains in Auvergne. 


Le Puy de Domme, near Clermont — — $10 — 4860 


La Courlande ——— = — — — 838 — 5028 
La Coſte - — — 851 — 5106 
Le Puy de Violent —— — — — — 333 — 5118 
Le Cartal — — — —Ṽů— — 984 — 5904 


Le Mont d' or — — — — — — 1030 — 6180 


In the County of Avignon. 


Le Mont Ventoux 1036 — 6216 
Pyrenean Mountains. 

§. 3 dans le paix de ler — —— 1185, — 7110 

La Montagne du mm" — — — 1258 — 7548 

Le Canigou — — — — — 1440 — 8640 


Before 1 proceed "INE I 2 beg Leave to obſerve, that the 
Heights of theſe Mountains, in the main, ſeem rather too great. 


This indeed is eaſily accounted for, as they were meaſured by Tri- 


gonometrical Obſervations, which will, as I Dave taken Notice above, 
becauſe 


37 


38 


they actually are. But what confirms it ſtill more, is, that according 
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becauſe of the Refraction of the Air, give the Heights greater than 


to the Tables above, the Numbers which anſwer to the Heights of 
the Mercury, as they were obſerved at the Top of ſome of thoſe 
Mountains, are conſiderably lefs, and that even Monſ. Calſini's own 
Numbers, which yet we have by ſome undoubted Experiments ſhewn 
to be too great, fall often ſhort. It will be enough to mention two 


or three Inſtances At the Tower of Maſſane in Rouſſillon, the Mer— 
cury ſtood at 25!'! ;//!, and the Height of that Place was determined 


Trigonometrically, of mr — 3097 _ Toile, 
Now 25!! 5!!! anſwer according Maritte, to —— 342 © 
According to Caſſini, : — — — 392 4 


According to Dr Scheuchzer — 350 0 


At the Top of the Mountain called Ja Caſte in Auvergne, the Mer- 


cury ſtood, O#. 9, 1700, at 23!'! 4//!, and the Height of this Moun- 


tain was determined Trigonometrically of- 861“ Toiſes. 
Now 23/0 RAM anſwer according to 6449 11, 8 
Mariotte, to?: —— 4 diff. 
C4i nik mr = 826 0 1 


Dr Scheucher — — — — 661 5 


— 


— Oy | CY 


The Difference is ſtill more confidera- 
ble with Regard to the high Moun- T 5 
_ tain Mont d'Or in Auvergne, the} — — 1040 Toiſes. 
Height whereof was determined | | 
Trigonometrically to 2 © 
At the Top of this Mountain the Mercury fell, according to an 
Obſervation made by F. Sebaſtien Truchet, June 8, 1705, to 22“ 
11% „ which anſwer according to 


Mariotte, to — 3 70797 gt] 12 i 
Caſſini to ͤ- ! — — 923 1 diff. 4 114 5 
Dr Scheuchger — 727 3 223-2 


I come now to the Mountains of Swiſzrland, The Barometrical 


Obſervations made by my Father upon ſeveral of the higheſt will 


convince us, that they riſe aloft, above all the neighbouring ones in 


France, Spain, Italy, and Germany, And that it muſt be ſo appears 


farther, becauſe from their elevated Tops, they diſpenſe their Waters 


to all the European Kingdoms and Provinces around them. Nay, I 
doubt not, but that they may vye in Height with the moſt conſidera- 
ble Mountains in any other Part of the known Globe. Swiſſerland it 


ſelf, I mean it's Valleys and lower Parts, as they are conſiderably re- 
mote from the Sea, riſe alſo in Proportion above the Level of it. Tis 
true, the Aſcent thither is but gradual, in Proportion to the Romany” 

e neis. 
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\ neſs. At Zurich, for Inſtance, which s towards the Northern Bor- 
ders of Swiſſerland, the mean Height the Barometer hath been ob- 


ſerved of 26/! ;//!, which give the Elevation of that Town, above 
the Level of the Sea, according to Mariite, 205 Toiſes, 4 Foot, or 
1234!, according to Dr Scheuchzer, 210 4!, or 1264/, and accord- 
ing to Cafjini, 2219 4!, or 1330/. This Town is diſtant from the 
Mouth of the Rhine, which is the neareſt Part of the Ocean, at leaſt 
375 Engliſh Miles, or an hundred marine French Leagues, and from 


Genoa which is neareſt upon the Mediterranean, 225 Englih Miles, 


or 62 French marine Leagues. So that going down from Zurich North- 
wards towards the Sea, the Deſcent, or Fall, is but ſomething more 
than 12 Foot, fora marine League of France, if we ſuppoſe a ſtreight 
Line to be drawn from Zurich to the Sea-ſhore in Holland; but it is 
much greater going Southward towards the Mediterranean, where it 


comes at leaſt to 20 Foot for one League. Nay, if we conſider that 


the higheſt Mountains of Swi/erland lie almoſt directly between Zurich 


and the Mediterranean Shores, we mult allow ſo much more in Pro- 


portion, as thoſe Mountains are elevated above the Horizon of Zurich, 


and how great and ſudden this Elevation be, will appear by the fol- 


lowing Obſervations _ 
At Zunen Sewen gen Aweren in the Aſcent of the high Mountain 


Freyberg, in the Canton of Glarus, which lies South Eaſt of Zurich, the 


Mercury was obſerved Sep!. 11, 1710, at 23/0 10//!, which gives the 
Height of that Place above the Level of the Sea, according to 
 Maridtle — —— 5692 21 or 34167 
Dr. Schenutb22r monmmmem—__ — 584 4 — 3508 
Caſſini — — — 712 3 — 4275 


— — 


Upon geber, one of the Branches of the Freyberg, the Mercury fell 


the Mountain according to - - + 
Mariotte — — — — 9061 or 54377 
Dr Scbeuch zer .k!uu— — — 921 2 or 5588 
Cali... — 1247 4 or 7486 


Still higher upon Blattenſtock, another Part of the ſame Mountain, 
the Mercury fell on the ſame Day to 21/600, which anſwer accord- 


Sept. 12, 1710, to 21! 8//', which gives the Height of that Part of 


8 5 
Mariolte, to — — „933 2! or 5% 


Dr Scheuchzer  —— 
Caſſin!pyaä 


— 959 2 or 45756 


Hence from Zurich to the Blaitenſtoct near the Top of the Freyberg, 


there is, in leſs than three Days Journey, a Riſe of 4366 Feet, ac- 


cording to Mariotte, and 4492, according to Dr Scheuchzer, that is, 
| More. 


— — 1293 3 or 7761 
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more than three times the El. vation of Zurich above the Level of the 
At Guppen ob Schwanden, in the ſame Canton of Glarus, the Mer. 
cury was obſerved, Auguſt 5, 1705, at 2301 gill, which give, accord- 
iag to | 
N Mariotie — V — — 644% 1! or 3805! 
Dr Scheuchzer— — — —— — 661 83 or 3971 


(IJ omit giving the Numbers according to the Tables of Mr Caſini, 
having already ſhewn, that they are too great) The Height of this 
Mountain is nearly the ſame with the celebrated Puy de Domme, where 
Monſ. Perier obſerved the Mercury, Sept. 19, 1648, at 23/0 2//!, 
Upon Joch, a high Mountain in the Territory of Engelberg, where 


it confines upon the Canton of Bern, full South of Zurich, the Mercury 


ſtood, June 23, 1706, at 21/0 4/!!, which gives the Height of that 
Mountain according to PE 


Marioitei— — — — — 9612 of or 5766 
Dr Scheuchzer,— — — — — 987 4 or 5926 


This Mountain, though very high, is far from being the higheſt 
in that Neighbourhood, for next to it there riſes another called the 


Tilliſberg, covered with everlaſting Snow, which we may, upon a 
moderate Computation, pronounce at leaſt 1000 Foot higher than the 


Top of the Foch, and conſequently one of the higheſt in the Country. 
Upon the Avicula, by the Halians called Monte del' Uccello, and by 


ſome S. Bernhard's Mountain, from a Chapel built in Honour of 


that Saint, a high Mountain in Rhætia, towards [taly, the Mercury 


was obſerved, July 30, 1707, at 22/! 11//!, which give according to 


Mariotte - — — 7079 5! or 4.247! 


This Height maſt be underſtood only of that Part of the Moun- 
tain which is paſſed over by Travellers, the Mountain itſelf riſing 
conſiderably above it, and the Adula, or ArzSinas of Srrabo, Geog. 


Lib. III. of which the Avicula is only a Part, being ſtill higher. The 
 Khenus poſterior, or Hinter Rhein, and the Moiiſs, which at laſt loſes 

itſelf in the Tein, near Bellenzone, not much above the Entry of the 
Jeſin into the Lake of Locarno, ariſe upon this Mountain. FEE 


At Santa Maria, upon the Luckmanmer Berg, by ſome S. Barnaby's 
Mountain, which is likewiſe a Branch of the Adula, the Mercury 


ſtood, Aug. 9, 1725, as upon the Avicula, at 22!! 11/0, which 
ſhews the Height of theſe two Places to be equal. 


In the Alp San Porta, near the Source of the Hinter Rbein, Ehen 
poſterior, five Hours and a half from Speluga, Splügen in Rbætia, ine 
Mercury was obſerved, Zuly 29, 1707, at 21! 4!!, where it 1592 

— eee _ likewiſe 


2 N. ee . TFP . ; 
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Reader is referred for the Height of this Alp. At Splügen itſelf, the 
Mercury ſtood the ſame Morning early, at 23!'! 4!!!, which give the 
Elevation of Syliigen according to Mariotte 6449 11 or 3865, and 
according to Dr Schenuchzer, 6619 5! or 3971!, So that the Fall of 
the Rhine from the Alp aforeſaid to Spliigen, in five Hours and a 


half, comes, according to Mariotte, to 1901, and according to 


Dr Scheuchzer, to 1955 Paris Feet perpendicular, 


At the Capuchins, upon the high Mountain S. Gothard, a celebra. 


ted Paſſage out of Swiſſerland into Italy, the Mercury ſtood, June 3o, 


1705, at 22!! o, which gives the Height of that Paſſage, which 
with Regard to the higheſt Tops of S. Gothard, lies but as it were at 


the Foot of a high Mountain, according to Mariotte 8529, or 51121, 


and according to Dr Scheuchzer, 8759 5!, or 5255!, above the Level 


of the Sea. | RR = 
| Upon the Furca, a high Mountain between the Urſeren Thal, Ur- 


ſaria Vallis, and the upper Valleſia, and one of the Branches of the 
S. Gothard, the Height of the Mercury in the Barometer was obſerved, 
Fully, 31, 1707, at 21/! ;!!!, which give the Height of this Moun- 
| tain above the Level of the Sea, according to Mariotte, 947? 1! or 


5683), and according to Dr Scheuchzer, 973? 3! or 5841, Near this 


Mountain there are others, which cannot be leſs than 800 or 900 Foot 
. . %% «᷑ AA 
Theſe Mountains, I mean the Avicula, the Luckmannier Berg, the 
S. Gothard, and the Furca, together with the Grim/ula, the Criſpalt, 
the Sempronter, or Sempronius Mons, the Adula, and a Chain of others, 


are the Lepontiæ Alpes of Pliny * and the Summæ Alpes of Cæſar F. 
They begin in the upper Valleſia, traverſe the Canton of Uri, and ſo 


run on Eaſtwards, a-croſs the Country of the Griſons, towards Tirol. 
Their greateſt Height above the Level of the Sea, may be fixed in 


round Numbers to 7500, or 8000 Paris Feet. 
Gemmius Mons, the Gemmi, is a very high and ſteep Mountain in 
Valle/ia, over which there is a Paſſage, but only in Summer-time, 


from the PFruttinger Valley, in the Canton of Bern, to the Mineral 


Waters at Leuk in Valleſia. The Deſcent, on the South-ſide of this 


Mountain, is ſteep and frightful, even to the Aſpect, beyond what 


can be imagined, being a narrow Path, cut on the Side of almoſt 
perpendicular Precipices, ſometimes with trembling wooden Bridges, 


or Planks over the Clefts in the Mountain, and here and there ſup- 


ported with low Walls. Having been geometrically meaſured, it 


was found of 10110 Feet in Length, or rather Height, it's many 
Windings and Turnings included. At a ſmall Cottage, called Zur 
Dauben, a poor reſting Place for weary Travellers, being the higheſt 


* Lib. iii, cap. xx. + De Bello Gallico, lib. ili. 


9 —ͤ— Fart 


likewiſe upon the above-mentioned Mountain Joch, whither the 
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which anſwer according to 


lowing Verles of Silius Ialicus ought to be applied. 
— . N 5 
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Part of the Mountain which is paſſable, the Mercury ſubſided Fly x , 
1709, to 21/! 3//! which gives the Height of that Place, according to 


Mariite — 974 5! or 3849 
And Dr Scheuchzer — 1002 © or 6012 


Not far from this Cottage, 1s a ſmall mountainous Lake, called 
the Dauben Sea, or the Piageons Lake, encompaſſed on all Sides with 


high Mountains, the Tops whereof, for their Steepneſs, it would be 


impoſſible to reach. At Kandelſtag, the firſt Village in the Frutlinger 
Valley, in the Territory of Bern, going up to the Gemmi, the Mer- 
cury roſe on the ſame Day to 24! 2//', whichgive according to 


Mariotte dy, — —— — 320 Ä or 3121 
Dr Scheucher — - 534 IT Or 3205 


And at Miillenen, at the Foot of the Gemmi, it ſtood at 251 %//, 


F i es GG 3182⁰g or 19130 
Dr Scheuchzer— — — — — 327 o or 1962 


On the other Side of the Gemmi, at Leuck, a celebrated Place for 
it's Mineral Waters, the Mercury was obſerved July 2, and Jul) 5, 
1709, at 23!! g/!!, which anſwers according to Mariotte, to 5819 4', 
or 3490/, and according to Dr Scheuchzer, to 597% 3“, or 3585. 


So that the Cottage Zur Dauben, riſes above Leiick, according to 


Mario,... —T—.᷑ĩͥ—2᷑E — 2359 
Dr Scbeuchxerkqꝑ — —— — 22427 


Above Millenen, in the Frutinger Valley, according to 
2öÜ.rb ³ iw. 88 
Dr Scheuchzek⁊ . — — 4030 


And the perpendicular Height of the Gemmi, above the Level of the 
Sea, conſiderably exceeds 6000 Paris Feet. * 

But high above all the Mountains of Swiſſerland riſes the Stella, Piz 
Stail, a ſteep Mountain in the Schamſer Valley, in Rhætia, or the 
Gri/ons, the Height whereof was by my Uncle Dr John Scheuchzer, 
by ſome Obſervations made in the Year 1709, determined to 9585 


Paris Feet, above the Level of the Sea, according to his own Calcu- 


lation, or 9441 according to Mariotte, and 12196 according to Caſſini: 
A Height, which the Kupicapre, or Shamoys themſelves ſcarce ven- 
ture to aſcend. And *tis to theſe only, and the like Heights the fol- 


Cunt; 
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Cuncta gelu, canique ælernum grandine tecta, 
Atque &vi glaciem cohibent : riget ardua montis 
Aiberei facies, ſurgentigue obvia Phebo 
Duratas neſcit flammis mollire Pruinas. 
Nullum ver uſquam, nullique &ſtatis honores, 
Sola jugis habitat diris, ſedeſque tuetur 
Perpetuas deformis byems —— 


The Mountains are much more abrupt, and ſteep, and the Preci- 


: pices greater to the South, than to the North, and Weſtwards than 
Eaſtwards. Many Inſtances of this might be given in particular 


Mountains in Swi/ſerland, as the Gemmi, the Mons fractus, and fo forth; 


but it is alſo evidently true with Regard to the whole. Thoſe are the 


higheſt Mountains, which ſeparate Valleſia, the Canton of Uri, and 
the ſeveral Leagues of the Griſons, from Savoy, Piemont, and the Tirol, 
which lie to the South, or South-Eaſt. Thole very Countries are, 


as it were, one continued Set of high Mountains, quite to the Medi- 
terranean Sea, and the like Structure ſeems to be continued farther on 


into that Sea itſelf, The Pyrenean Mountains alſo are but a Conti- 
nuation of that vaſt Chain, which begins in the Lepontiæ Alpes, or the 
Mountains in the upper Valleſia, the Canton of Uri and Rhætia, and 
from thence ſpreads itſelf chiefly Weſt and South, On the contrary 
to the Eaſt and North they break off by Degrees into gentle Plains, 
which appears evidently by the vaſt Tracts of Ground, which the 


Khine for Inſtance, and the Danube compaſs, before they loſe them- 


ſelves, the one into the German Ocean, the other into the black Sea, 


whereas the Rhoſne, on the other Side, quickly, and a with proportion- 
able Velocity, reaches the Mediterranean. The ſame Obſervation, 


with Regard to the abrupt Steepneſs of Mountains to the South and 
Weſt, holds true in other Parts of Europe, remarkably in England 


and Norway, more or leſs in other Countries. And fo far as our 


Maps, and the Accounts of Travellers go, the ſame Thing is obſer- 
vable in other Parts of the World, but moſt evidently in the high 
Mountains of Peru and Chili in South America, which terminate very 
abruptly Weſtwards into the Pacifick Sea, but gradually decline to 
the Faſt into immenſe Plains, watered by ſome of the moſt conſide- 


rable Rivers in the known World, particularly the KRver of Amazons, 


and the Rio della Plata, which ariſe in the ſaid Mountains. : 
To conclude, from what hath been hitherto ſaid, it appears evi- 
dently, that the Mountains of Swiſſerland are the higheſt of Europe, 
they are alſo the great Store-houſe, whence all the Countries around 
them are ſupplied with Water; conformable to what the learned Lorilus 
Glareanus hath long ſince elegantly expreſſed in the following Verles, 


 Praterea caput Europes hanc eſſe probabunt : 
terms Alpes nivibus, juga Olympica, quorum 7 


F 2 | Porgitur 
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Porgitur in calum caput, & ſub Tartara venter : 

Et quod ad Auroram, Boream, Solemque cadentem 
Flumina perpetuo non deficientia curſu 

Parturit, illa volant & in omnia membra redundant, 
Ad Zephyrum & Libyen Rhodanus, Rhenana furentem 
Unda citat Boream, gelidus rotat Iſter ad Eurum 
Dirus aquas, Getico novus Hoſpes & advena Ponto. 
Aſtalios ſileo quos Italia accipit amnets 

Alpibus d noſtris, queque alto d vertice montes 


Agmina diſparibus fundunt latiſima Sultis. 


Obſervations IX. Being curious to learn by Obſervations, how far the Mercury 
concerning the will deſcend in the Tube at any given Elevation, for which there is 
Height of the ſufficient Opportunity hereabouts, I propoſed to take the Altitude of 
ere! le {ome of our higheſt Hills; but, when we attempted it, we found our 
vations above Obſervations ſo diſturbed by Refractions, that we cou'd come to no 
rhe Surface of Certainty. Having meaſur'd one Hill of a conſiderable Height, in a 
= oe clear Day, and obſerved the Mercury at the Bottom ana at the Top, 
No, yg we found, according to that Eſtimation, that about go Feet, or up- 
308. ' wards, were required to make the Mercury fall one Tenth of an 
Inch; but coming afterwards to repeat the Experiment on a cloudy 
Day, when the Air was ſomewhat groſs and hazy, we found the 
_ ſmall Angles ſo much augmented by Refraction, as to make the Hill 
much higher than before, tho? they were taken carefully with very 
good Inſtruments, both at that Time and before. I afterwards fre- 
quently obſerved at home, by pointing the Quadrant to the Tops of 
ſome of our neighbouring Mountains, that they would appear higher 
in the Morning before Sun-riſe, and alſo late in the Evening, than at 
Noon, in aclear Day, by ſeveral Minutes: Particularly, one Morn- 
ing in December laſt, when the Vapours lay condens'd in the Vallies, 
and the Air above was very pure, the Top of a Mountain, at ſome 
Diſtance from hence, appear'd more elevated, by above 30 Minutes, 
than it had done in the Beginning of September about Noon, on a 
very clear Day, From whence it appears, that the Refraction is at 
ſome times greater than at others; but probably *tis always very con- 
{iderable, and, as there is no certain Rule to make Allowance for it, 
it ſeems likely, that all Obſervations made on very high Hills, eſpe- 
cially when view'd at a Diſtance, and under ſmall Angles, as they 
commonly are, are uncertain, and ſcarce to be depended on, gene- 
ally erring in making the Heights greater than they really are. 

I then proceeded to obſerve, as near as I was able, the Alteration 
of the Mercury in ſome ſmaller perpendicular Elevations, which we 
could meaſure with a Line, and alſo on the Tops of ſome Hills of a 
moderate Height, whoſe Altitude we could obſerve moſt commo- 
diouſly, and, by taking the Angles large, avoid the Danger of any 
conſiderable Refraction, N — 


* — 
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Obſervations concerning the Height of the Barometer, &c. 


At the Bottom of the Tower of Halifax Church, the Mercury ſtood 
at 29 Inch. 78 Dec. At the Top it ſubſided to 29. 66. The Height 
of the Place, where the Obſervation was made, was found to be 102 


Feet. | 
At the Bottom of a Coal-Mine, near this Place, the Mercury ſtood 


at 29. 48. At the Top, it fell to 29, 32. The Depth of the Mine, 
being meaſured, was found to be 140 Feet. 


At the Bottom of another Mine, the Mercury was obſerved to 


ſtand at 29. 50. At the Top, it fell to 29. 23. The Depth of this 
Mine was 236 Feet. 5 N 


At the Foot of a ſmall Hill, whoſe Height we cou'd meaſure very 
exactly, the Mercury ſtood at 29. 81. At the Top it fell to 29. 45. 


The Height of the Hill was 312 Feet. N 

At the Bottom of Halifax Hill, commonly called the Bank, the 

Mercury was obſerved to ſtand at 30. oo. At the Top, it fell to 29. 

41. The Height of this Hill was found to be 507 Feet. 
Our Mathematicians demonſtrate, that the Denſity of the Air 


decreaſes in a Geometrical Progreſſion, as the Elevation encreaſes 
in an Arithmetical one, and conſequently, that the Logarithms of 


the Denſities are as the Elevations reciprocally. But the Weight 


of the Air being as its Denſity, and the Height of the Mercury. in 
the Barometer being always proportional to the Air's Weight, it 


follows, that the Logarithms of the Heights of the Mercury are, 


reciprocally, as the Elevations : Whence having found by Obſer- 


vation, what Elevation is requir'd to make the Mercury ſtand at any 


given Height, it will be eaſy to determine, how much is requiſite 


to reduce it to any other Height propos'd. If we make 30 In- 


ches the Standard Height of the Mercury, equal to Unity, and 
ſuppoſe an Elevation of 85 Feet be requir'd to make it fall one 
Tenth of an Inch from that Height, as by theſe Obſervations it is 


very nearly; chen as the Logarithm of 30)? is to 83, ſo is the Log. 


29,9 
29,5 


and fo of the reſt. When the Mercury ſtands above 30 Inches, 
the Numbers will be negative, and ſhew the Spaces deſcending ; 
by which Method I computed the following Tables. 


The latter, which contains the Differences of the Numbers in the 
former, was of very great Uſe to me, when, in theſe Experiments, 


the Mercury ſtood ar any other Height in the Tube, beſides 30 
Inches, and fell any Number of Tenths, or Parts of a Tenth, by 
adding the Numbers anſwering thereto, or proportionable Parts of 


them, to find the Elevation requir'd in the Table, to make the 
Mercury fall ſo much, and thereby readily to compare the Heights 


found by Obſervation therewith. And though ſome ſmall Errors, 


39*0 fo the Number of Feet requir'd to make it fall Half an Inch, 
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Ob ſervatious concerning the Height of the Barometer, &c, 


in the Obſervations, do make them vary a little from each Other, 
yet in the main they agree as near as poſſible with the Numbers 


of the Table; as did alſo ſeveral other Experiments too long to 
mention, which makes me believe thoſe Numbers are not far from 


the Truth; but of that you will be beſt able to judge, by com- 


paring theſe Experiments with others of the fame Kind, 

That the Air is colder, as well as more light and rare, in Places 
that are ſituated high, than it is in the Vallies and low Grounds, 
is generally known ; and in order to learn, how much it might be 
ſo, I got a Friend of mine, who lives higher than we do here, to 


obſerve the Portable Barometer and Thermometer, at his Houſe, 


for ſome Days, being plac'd as near as poſſible in the ſame Cir. 
cumſtances with mine; and we found his Barometer ſtood at a Me. 


dium for 20 Days, 3 Tenths lower than mine, and the Thermome. 


ter 3. deg. 2. lower ; allowing for the Difference of the Inſtruments, 
which had been obſerved before. 10 


At another Place the Barometer, at a Medium for 14 Days, 


ſtood lower by 4. 46. and the Thermometer was lower by 4 dex, 4. 


At another Place, which was very high upon the Moors, the Ba- 


rometer, at a Medium for ten Days, ſtood lower by o. 65, and 
the Thermometer fell 7“. 5 | BEE 


A TABLE 


Obſervations concerning the Height of the Barometer, &c. 


. — — i A 
| A TABLE ſhewing the Num- A TABLE ſhewing the 
ber of Feet aſcending, required Number of Feet requir'd to 
to make the Mercury fall to make the Mercury fall one 
any given Height in the Tube, Tenth of an Inch from any 
from zo to 26 Inches. As allo given Height in the Tube, | 
the Number of Feet deſcend- from 31 to 26 Inches. 1 
Ing, requir'd to make the Mer- | oY 
cury riſe, from 3o to 31 Inches. 
Re, 5 4 
In Dec. Feet Dec. In. Dec. Feet Dec. | In. Dec. Feet Dec. | In. Dec. Feet Dec. 
01834 79]27 91847 55 31 082 26027 g|gr 42 
30 90752 33/27 81938 97] 30 982 53027 8091 75 
30 8 670 91127 7 2030 72 130 8182 79127 7 92 081 
zo 71587 21027 602122 80] 30 7183 06027 6092 4 
30 60504 15/27 5/2215 211] 130 683 3327 5/02 74 
30 50426 8227 412307 95] 39 5183. 6127 4/3 oft 
30 4237 21027 312401. ©2 30 483 8927 3093 41 
30 31253 32/27 212494 44] 139 384 16027 2093 76 
30 2169 10/27 12588 20 (30 2184 4427 10904 12 
30 184 72027 /2682 33] 30 1184 72[27 ſ94 47 
30 oſ oo o026 912776 80 30 085 26 994 82 
29 985 oo[26 82871 62 29 9185 2926 895 17 
29 81170 29126 7 2966 79 29 8 85 58 26 7195 53 
29 71255 8726 613062 32 29 7 1. 8626 6095 89 
29 61341 73126 53158 21 29 686 1626 596 25 
29 7 98 413254 46] 129 586 45/26 4196 61 
414 34/26 3/3351 b 29 4/86 74/26 396 98 
29 3601 8126 213448 os 29 31387 0326 2.979 36 
29 2688 11]26 1/3545 41] 29 2187 33126 1]99 73 
29 11775 44/26 é3643 14] 29 1]87 63]26 ſ98 10 
29 0863 8 _ 29 987 93]. | 
28 9951 ol 28 9188 24 | 
28 81039 25 28 8183 55 k 
28 7|1127 80 28 7138 86 7 5 
28 611216 66 28 689 17 © 
28 51305 83 28 589 49 | 
28 411395 32 28 489 81 | 
28 3}-1455 13 3 1 | 
28 211575 26 28 2190 45 | 
28 111665 70 28 1 20 76 
28 011756 471 28 olgi ogl_ | 
— Cw — — — — 
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«ot. * 


A Barometrical Experiment, &c. 

X. Ad variationem columnæ mercurialis obſervandam, pro diyerſ, 
altitudine regionum atmoſphere, fodinæ noſtræ profundiores in pri- 
mis idoneæ cenſeri debent. Harum enim profunditatem non modo 
omni exactitudine metir! ; ſed & brevi temporis ſpatio obſervationem 
totam abſolvere licet. Quo ſane commodo haud raro deſtituuntur 
quibus circa altiores montes hec talia experiri animus eſt, Sj itaque 
quamplurima in variis fodinis inſtituerentur experimenta; nulli du. 


bitamus, quin vera progreſſio, qua denſitates aëris decreſcant, tan- 


dem ſua ſponte ſe proderet. 


In magna fodina Cuprimontana argenti vivi aſcenſum a viro am. 


pliſſimo Georgzo Vallerio dudum obſervatum eſſe, ex litteris ipſius ad Cl. 


De La Hire d. 15 Julii, A. 1711. Fahlunæ datis, certiores red- 

dimur. * *** 1 . 
In argenti vero fodina Salana, ſeptem fere milliaribus ab Upfalia 

verſus occidentem diſſita, hujus rei periculum a me factum eſt die 


28 Aug. currentis anni. Scilicet juxta limen putei Regine Cbriſtina, 


(Drottning Chriſtine Schalcht,) hydrargyri altitudinem 30 digit. & 38 


2038 


centeſ. ſeu s pedis Suecani obſervavi. Cum Barometro deinde in 
tonna, quæ funi adpenſa machina hydraulica trahitur, ad profundi- 
tatem 636 pedum me demiſi; ubi mercurius ad 30 dig. 98 centeſ. 


aſcendiſſe deprehenſus eſt. Inde iterum evectus ad orificium putei, 


denſus ubique ſupponeretur, unius lineæ in cylindro mercuriali varia - 


in eadem ac antea altitudine, nempe 30 dig. 38. cent. columnam 


mercurialem notavi. Adeo ut hydrargy rum 636 ped. in acre elatum 


6 lineas ſeu 2 ped. deſcenderit; & ſic conſequenter, fi aer æque 


tio, 106 ped. altitudini perpendiculari correſponderet. Horæ illius 
intervallo, quo integra perficiebatur obſervatio, cœlum erat pluvium 


nonnihil & ventoſum; nulla tamen ſenſibilis mutatio, columnæ mer- 
curialis in alio Barometro ſupra fodinam parieti affixo, iſto tempore 
videri potuit. SO. To ER 
Poſtero die, acre ſereno & tranquillo, ad baſin templi urbis Saz, 
haud procul a fodina diſtantis, argentum vivum 30 dig. 36 cent. al- 


tum hæſit, altitudinem vero 145 ped. in turri ejuſdem templi ſcan- 
dens, mercurium ad 3o dig. 23 cent. ſubſtitiſſe deprehendi, ut unius 
lineæ in Barometro deſcenſui, altitudo 1115 ped. reſpondeat. Baſis 


templi 60 fere pedes infra ſuperficiem fodinæ deprimitur. Ipſius 


autem fodinæ elevationem ſupra mare Balticum explorare nondum 


Ut hæc noſtra obſervatio cum exterarum hujus generis experi- 


mentis rite conferri queat, notandum eſt inter pedem Suecanum & 


Pariſinum Regium eam rationem intercedere, quæ eſt inter 1000 & 
1096, ſeu 125 & 137 proxime; quam ex pede Gallico orichalceo, 
inſignis artificis CHapotot manu inſculpto, cum pede Stiernbielmian, 


qui in Bibliotheca publica Upſal. ſervatur, collato, exactiſſime ob- 


ſervavi. 


vid. Memoires de PAcad, R. des Sc, Tann. 29 —— 4 


” waa.) 


Experiments concerning the Heat of boiling Liquors. "0 


XI. It has, I believe, been generally ſuppoſed, tho' not proved, 4 Expert” 
that the Expanſion of the Liquor. in the Thermometer, is proportio- prong Sep ths 
nal to the Increaſe of Heat. To determine this Matter with Cer- þ,,zor1ion of 
tainty, I made the following Experiment. bbe Expanſion 

I provided a good Linſeed Oil Thermometer, which I marked / on ue 
with ſmall Diviſions, not equal in Length, but equal according to „, ©Perns 
the Capacity of the Tube in the ſeveral Parts of it, as all Thermo- Regard 5 the 
>. meters ought to be graduated. I likewiſe provided two Veſlels of Degrees of 
= thin Tin, of the ſame Shape, and equal in Capacity, containing each _ 15 
about a Gallon. Then (obſerving in every Trial, that the Veſſels Y. rs 
were cold, before the Water was put in them, as allo that the Vel- Ne. 376. pag. 
fel I meaſured the hot Water with, was well heated with it) I ſuc- 291. 
ceſſively filled the Veſſels with one, two, three, &c. Parts of 
hot boiling Water, and the reſt cold ; and at laſt with all the Water 
boiling hot; and in every Caſe I immerſed the Thermometer into 
the Water, and obſerved to what Mark it roſe, making each Trial 


in both Veſſels for the greater Accuracy. And having firſt obſerved 


z where the Thermometer ſtood in cold Water, I found that its ri- 


ſing from that Mark, or the Expanſion of the Oil, was accurately 


: preportional to the Quantity of hot Water in the Mixture, that is, 


4 nius, ope alicujus thermometri ab eo inventi, detexiſſet, aquam fixo 
8 


to the Degree of Heat. : 5 
XII. Cum elapſis abhinc circitur decem annis in Hiſtoria Scientia- Experiments 


rum Societatis Regiæ Pariſienſis legiſſem quod celeberrimus Amonto- ©!@rning the 
| Heat of boiling 


i f f Liguors, by D. 
caloris gradu ebullire ; ſtatim magno accendebar deſiderio, thermo- 6. Fahrenheit 


metrum ejuſmodi mihimet ipſi præparare, ut pulchrum hocce naturæ F. R. S. No. 
£ phenomenon mihi oculis perluſtrare liceret, & de veritate experi- 381. pag: t- 
menti convictus eſſem. F 
Qua propter Thermometri ſtructuram quidem tentabam, ſed ob ha- 

bitudinis ſufficientis in elaboratione illius defectum, vana erant cona- 

mina, licet ſæpius iterata; & quoniam etiam alia negotia prohibe- 

bant thermometri elabarationi magis inſiſtere, opportuniori repetitio- 

nem illius dedicabam tempori. Cum defectu virium atque tempo- 
ris ardor non langueſcebat, æque avidus enim experimenti exitum 

videndi manebam. In mentem autem mihi veniebant ea, quæ ſoler- 

tiſſimus ille rerum natural ium ſcrutator de rectificatione barometro- 
rum ſcripſerat; obſervaverat enim altitudinem columnæ mercurialis 

in barometro a vario temperamento mercurii aliquantulum (ſatis ſenſi- 

biliter tamen) turbari. Ex his rebar, quod thermometron fortaſſe e 
mercurio conſtrui poſſet, cujus ſtructura non adeo difficilis foret, & 
cujus tamen ope experimentum maxime a me deſideratum explorare 
liceret. „ | — 1 
Præparato ejuſmodi thermometro (licet in multis adhuc imperfecto) 


voto tamen meo eventus reſpondebat magna enim animi voluptate 
rei veritatem contemplabar. 


LoL. W. Patt i. EY 'eN — Exitus 


10 
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Experiments concerning the Heat of boiling Liquors. 
Exitus experimentorum ſequenti continetur tabula, cujus pritna 
columna exhibet liquores adhibitos; ſecunda illorum gravitatem ſpe. 


cificam; tertia gradum caloris, ad quem unuſquiſque 2 8 ebulli. 
endo pertigit. 


Gravitas ſpecifica Gradus 
Liquorum ad 48 ebullitone 


Liquores. Gr. calidorum, uiii. 
Spiritus vel Al- $260 176 

cohol vini, {\ E Ws 
Aqua Pluie. 10000 212 
Spiritus Nitri. 12935 242 


Lixivium cineris ; Es, 
dclavellati. | 15034 240 
Ol. Vitrioli. 18775 34 


Gravitatem ſpecificam cujuſcunque liquoris addendam neceſſe ju- 


| dicavi, ut fi aliorum experimenta jam inſtituta, vel adhuc inſtituen- 
da, a memoratis differrent, colligi poſſit, an e variatione gravitatis 


ſpecificæ, vel ex aliis differentia petenda fit cauſis. Experimenta 


præterea non eodem tempore ſunt facta, & inde etiam liquores va- 


rio temperamenti vel caloris gradu erant affecti, ſed quoniam illo- 
rum gravitas diverſimode & inæqualiter turbatur, calculo illorum gra 


vitatem ad 48 gradum (qui in thermometris meis medium tenet lo- 
cum inter terminum intenſiſſimi frigoris arte commixtione aquæ, 
glacier, ſaliſque Ammoniaci, vel etiam maritimi, confecti, & inter 
terminum caloris, qui in ſanguine hominis ſani reperitur) revocavi. 


Olea Volatilia aliquo gradu quidem incipiunt ebullire, ſed eorum 
calor ebulliendo ſemper augetur. Cujus rei cauſa fortaſſe erit, quod 


nempe volatiliores particulæ avolent, dum reſinoſæ majori attractione 


præditæ reſtant. 
Olea fixa autem tanto calore affciuntur, ut Mercure in thermo- 


metro ſimul cum illis ebullire incipiat, & inde eorum calor memorato 


modo vix certe explorari poterit. Sed alium excogitavi modum, cu- 


Jus in alia ſchedula coram IIIuſtri Societate Regia meminiſſe me ho- 


norem habiturum eſſe ſpero. 
Excepto ſpiritu vini & aqua, fortafſe etiam gradus ceterorum li. 


quorum hic commemoratorum variabit, precipue ſi magna ſatis — 


titate adhibeantur & Jongius ebulliant. 


XIII. Inter 


Experiments concerning the Freezing of Water. 51 


XIII. Inter plurima admiranda Naturæ Phœnomena aquarum con- ,. b 
gelationem non minoris momenti eſſe ſemper judicavi; hinc ſæpe ex- % 04/proati- 
periundi cupidus fui, quinam effectus frigoris futuri eſſent, ſi aqua nt ing 
in ſpatio ab atre vacuo clauderetur. Et quoniam dies ſecundus, ter- Heeg, of 
* tius & quartus Martii, (Styli V.) Anni 1721. ejuſmodi experimen- . 3 
tis favebat, hinc ſequentes obſervationes & experimenta a me ſunt /z:c No. 382. 
= facta. 1 | pag. 78. 
Antequam autem experimentorum recenſionem aggrediar, neceſſe 
erit ut paucis quædam de thermometris, quæ a me conſtruuntur, eo- 
rumque ſcalæ diviſione, ut & de methodo evacuandi, qua uſus ſum, 
mentionem faciam. Duo potiſſimum genera thermometrorum a me 
conficiuntur, quorum unum ſpiritu vini & alterum argento vivo eſt 
repletum: Longitudo eorum varia eſt, pro uſu, cui inſervire debent: 
Omnia autem in eo conveniunt, quod in omnibus ſcalæ gradibus con- 
cordent, interque limites fixos variationes ſuas abſolvant. Thermo— 
metrorum ſcala, quæ meteorologicis obſervationibus ſolummodo in- 
ſerviunt, infra a Zero incipit & 96% gradu finitur. Hujus ſcale di- 
= viſio tribus nititur terminis fixis, qui arte ſequenti modo parari poſ- 
* ſunt; primus illorum in infima parte vel initio ſcale reperitur, & 
commixtione glaciei, aquæ, & ſalis Ammoniaci vel etiam maritimt 
aacquiritur; -huic mixture ſi thermometron imponitur, fluidum ejus 
uſque ad gradum, qui zero notatur, deſcendit. Melius autem hyeme, 
quam æſtate hoc experimentum ſuccedit. Secundus terminus obtine- 
tur, ſi aqua & glacies abſque memoratis ſalibus commiſcentur, impo- 
ſito thermometro huic mixture, fluidum ejus triceſimum ſecundum 
> occupat gradum, & terminus initii congelationis a me vocatur; aquæ 
enim ſtagnantes tenuiſſima jam glacie obducuntur, quando hyeme li- 
quor thermometri huncce gradum attingit. Terminus tertius in nona- 
geſimo ſexto gradu reperitur; & ſpiritus uſque ad hunc gradum di- 
latatur, dum thermometrum in ore vel ſub axillis hominis in ſtatu ſano 
viventis tam diu tenetur donec perfectiſſime calorem corporis acquifi= 
vit. Si vero calor hominis febri vel alio morbo fervente laborantis 
inveſtigandus eſt, alio thermometro utendum, cujus ſcala uſque ad 
128 vel 132 gradum prolongata eſt. An autem hi gradus ferven- 
tiſſimo calori alicujus febris ſufficiant nondum expertus ſum, vix ta- 
men credendum, quod cujuſdam febris fervor gradus memoratos ex- 
cedere debeat. Thermometrorum ſcala, quorum ope ebullientium li- 
quorum gradus caloris inveſtigatur, etiam a zero incipit & 600 conti- 
net gradus, hoc enim circiter gradu Mercurius ipſe (quo thermome- 
tron repletum eſt) incipit ebullire. —— ng fry 
Ut autem quoque thermometra ab omnibus mutationibus caloris ce- 
4 leriter afficiantur, loco globulorum cylindris vitreis ſunt prædita, eo 
enim modo ob majoris ſuperficiei quantitatem citius a variatione calo- 
ris penetrantur. ne pr ne 
Poſtquam breviter mentionem feci de conſtructione thermometro- 
rum meorum, adhuc deſcribendus erit modus evacuandi, quo in ex- 
G2 — perimentis 
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Experiments concerning the Freezing of Water 
perimentis initio memoratis uſus ſum. Globulus vitreus A tubulo 
B C duorum vel trium pollicum longo in extremitate C atteny- 
ato præditus ſupra ignem calefit, quo facto tubuli extremitas aquæ 
immergitur, & tam diu in aqua relinquitur donec refrigefactione 
aëris in globulo contenti, guttulis aliquibus aquæ fit repletus, deinde 
iterum ſupra flammam latiorem lampadis cujuſdam, vel ſupra pry. 
nas ope forcipis parve tenetur, donec aqua in globo contenta 


incipit ebullire, & vapor aquæ impetu inſtar olipilæ erumpit : 


Hzc ebullitio aquæ aliquantulum continuatur, quo facto globu— 
lus ab igne removetur, & extremitati ejus flamma candelz appro. 


pinquatur. Refrigereſcente globulo vapor ab igne rarefactus 


etiam ſucceſſive condenſatur, vaporumque egreſſus paulatim diminui- 


tur, qui poſtquam plene ceſſavit, in ĩpſo etiam momento extremitas tubuli 


colliqueſcit, globuluſque hermetice ſigillatus & ab acre evacuatus reddi. 


tur. An vero hoc modo probe ab acre evacuatus fit, experiri po- 


teſt, ſi nempe extremitas tubuli ſub Mercurio diffringitur, totus e- 
nim globulus Mercurio replebitur, fi diffractio caute fine introitu 


aeris externi fuerit peracta. Diffractio extremitatis etiam ſub aqua 


perfici poteſt, ſed licet ſumma cura peragatur, globus tamen non 
tam perfecte aqua replebitur; dum enim aqua globum evacuatum 


intrat, aer, qui ſemper in aliqua quantitate aquæ commixtus eſt, ab 


illa in minutiſſimis bullulis ſeparatur, quæ poſtquam coiverunt ſub 


ſpecie bullulæ majoris in globulo apparent. Eodem modo globus ab 
| acre evacuari poteſt, fi tertia, dimidia vel major pars globi aqua re- 
pleta deſideratur; deſiderata enim quantitate aquæ prius impletur & 
deinde poſt ebullitionem aquæ hermetice clauditur. His explicatis ad 


recenſionem experimentorum pervenio. 


Globulum vitreum, cujus diameter uni circiter pollici æquabat, 
memorato modo ab aëre evacuatum, & aqua pluviatili fere ad dimi- 


diam partem repletum, die ſecundo Mariii Anni 1721, frigoris rigori 


exponebam. Aeris temperies in thermometro appoſito quindecimo 
gradu notabatur. Elapſo horæ ſpatio, aquam adhuc fluidam in glo- 
bulo reperiebam, cujus rei cauſam eſſe arbitrabar, quod nempe aqua 
nondum bene a frigore eſſet penetrata, ut autem dubii omnis tollere- 


tur ſcrupulus, globum per totam noctem aëri expoſitum relinquebam. 


Sequenti die tertio Martii ad horam matutinam quintam aquam ad— 
huc fluidam inveniebam & liquor thermometri eundem adhuc notabat 
gradum, cujus improviſi phænomeni cauſam aëris abſentiæ attribue- 


bam. Ut autem hujus conjecturæ veritas mihi innoteſceret, diffrin- 
gebam tubuli extremitatem, ut ſpatium vacuum globuli iterum acre 
repleretur, quo facto tota aquæ maſſa celerrime tenuiſſimis glaciei la- 


mellis permiſcebatur. Placebat mihi autem antequam experiment! 
repetitio fieret, alio experimento explorare, an hæ lamellæ glaciales 


aquæ innataturæ eſſent, quapropter globum diffringebam partemque 


aliquam glaciei aquæ vitreo poculo contentæ injiciebam, & illam 
aquæ innatare conſpiciebam. | 
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Experimenis concerning the Freezing of Water. 

Dum autem forte oculos admodum brevi temporis intervallo in 
alium quendam direxeram locum, aſpiciendo iterum poculum, totam 
aquam glacialibus lamellis permixtam cernebam, manente tamen ad- 
huc in interſtitiis lamellarum plurima aquæ parte fluid. Thermome- 
tron huic mixturæ impoſitum, trigeſimum ſecundum notabat gradum. 
Attentiori autem animo & oculo hæc phænomena contemplari cu- 


pidus, experimentum duobus aliis globulis repetere reſolvebam: poſt- 


quam igitur priori modo præparati erant, illos per horæ ſpatium aëri 
externo exponebam, liquor autem thermometri interea jam vigeſi- 
mum attigerat gradum. Elapſa hora aquam in ambobus globulis ad- 


huc fluidam inveniebam, poſtquam autem ſpatium vacuum globuli 


acre iterum repletum erat, citiſſime etiam aqua (ut in priori experi- 
mento) lamellis glacialibus permiſcebatur, illarumque generatio tam 
ſubitanea erat ut vix oculis aſſequi poterat. Et quoniam lamellarum 


generatio, quæ in poculo vitreo erat facta, obſervationem meam 


effugerat, hinc adhuc maxime curioſus eram, illarum generationem 
paulo attentius contemplari. Priuſquam autem globulorum alterum 
diffringebam, aquam memorato poculo contentam a lamellis glaciali- 


bus ſeparabam quo facto globulum diffringebam, glaciem in globo 


generatam aquæ injiciebam. Glacies injecta quidem aquæ innatabat, 


ſed lamellarum generatio in poculo fruſtra a me expectabatur. Ob 


negotiorum quorundam nece itatem, experimentorum continuationem 
ad venienti dedicabam nocti. Quæ poſtquam advenerat, iterum hora 


undecima tres globulos ſævienti gelu exponebam. Horum duo ad 
dimidiam circiter partem, iterum aqua erant repleti, manente reſidua 


parte globulorum vacua, in tertio vero ſolummodo quarta cireiter 


pars globuli erat vacua. Aeris temperies in thermometro appoſito 
vigeſimo ſexto notabatur gradu. Hora quarta matutina eundem ſta- 
tum temperiei aëri adeſſe thermometro deprehendebam, & aquam in 


duobus globulis, qui tantum pro dimidia parte aqua modo erant re- 


pleti, adhuc fluidam inveniebam: in tertio autem aqua congelata, 


atque globus diffractus erat. Glacies minutiſſimis ſed admodum pau- 


cis permixta erat bullulis, pelluciditaſque ejus maxime perturbata 
apparebat & confuſe cryſtallizationi alicujus ſalis ſimillima erat. 
Hujus experimenti contrarium ſucceſſum inviſibili cuidam fiſſuræ at- 
tribuebam, qua aër externus introitum invenerat atque ita congela- 


tionem aquæ procreaverat. 


Quoniam autem magno adhuc flagrabar deſiderio, lamellarum ge- 
nerationem in poculo vitreo attente contemplari, idcirco vas vitreum 


e cubiculo in illam afferebam cameram ubi hec experimenti fiebant, 


dum autem ſcalas paucas, que ad illam ducebant cameram, aſcen- 
dere volebam, deficiebam ſcalam aliquam pede bene attingere, quo 


facto aqua vitro contenta ruditer commovebatur, atque eo ipſo mo- 


mento tota ejus maſſa plurimis permixta apparebat glacialibus la- 
mellis. Hoc autem caſu infortuito edocebar, glaciem in aqua ſatis 


frigida agitatione produci. poſſe ; curioſus inde eram experimento ex- 


plorare 


53 


54 


An extraordinary Inſtance of Freezing. 


plorare, an congelatio aquæ etiam in ſpatio vacuo agitatione futura 


eſſet. Poſtquam igitur globulum aliquantum agitaveram, magna a. 
nimi voluptate eundem phœnomeni eventum cernebam, ſimulque 
judicii errorem agnoſcebam, quod nempe abſentiæ aëris fluiditatem 
aquæ attribuiſſem. Interea e thermometro agnoſcebam, gelu mul- 
tum langueſcere, liquor enim jam ad vigeſimum octa vum aſcenderat 
grad um, cito igitur manu diſſolvebam glaciem, globulumque unum 
iterum aeri exponebam (erat autem alter caſu infortuito diffractus). 
Relicto globo per dimidium circiter horæ ſpatium, gelu adhuc magis 
remittere obſervabam, thermometri enim liquor jam ad gradum tri. 
geſimum ſecundum pervenerat. Et quoniam verebar, ne remiſſione 


frigoris experimenti repetitio vana futura eſſet, ſi diutius globulus 


aeri relinqueretur expoſitus: hinc ipſo tempore, agitatione globuli a- 


quæ congelationem procreare tentabam; ſed licet fortiter agitaretur, 
non minima tamen congelationis apparebant indicia. Cum vero hoc 


modo omnis congelationis ſpes evanuerat, adhuc experiri volebam, 
an cogelatio ſucceſſura eſſet, fi ſpatium vacuum globuli iterum atre 
repleretur. Diffracta igitur extremitate tubuli, minutiſſimæ glaciei 


ſpiculæ per totam aquæ maſſam diffuſæ generabantur, quæ circum- 


rotatione aquæ ſuperficiem petebant, amœniſſimumque ſpectaculum 
reflectione luminis ab earum politis ſuperficiebus præbebant. Quoni- 
am autem hujus hyemis gelu hoc die finiebatur & cum illo experimen- 


torum continuationi finis imponebatur, quam vero tempori opportu- 


niori aliis excogitatis experimentis inſtituere mihi proponebam. Hyems 


anni 1722. ita mitis in Hollandia erat, ut per totam hyemem vix a- 


quæ ſtagnantes glacie aliqua obducebantur. Et licet hyems initio 
anni 1723, multo ſeverior erat, attamen negotiorum copia, aliorumque 


An extraordi- 


nary Inſtance 


of the almoſt 
inſtautaneous 
freezing of 
Water; by 
Mr Triewald 
F. R. S. No. 


41 8. P· 79. 


experimentorum major neceſſitas continuationem eorum prohibebant. 


XIV. The 15th of December laſt coming into the Hall, where my 
Apparatus is placed, in the Palace of the Nobility at Stockholm, the 
Weather being very cold, I feared that the Glaſs for ſhewing the Ex- 
periment with the Carteſian Devils (or thoſe glaſs Figures in Water, 
which by the Preſſure of the Air on the Surface of the Water, are 
made to change their Places, and ſink to the Bottom of the Glaſs) 
would be in Danger, if the Water ſhould freeze in the ſame. I took 
it down from the Shelf, and was well pleaſed to fee the Water in a 


fluid State; but before I would empty the Glaſs, as ſome Friends that 


pretty large Size, ſixteen Inches high, and three Inches and a halt 
Diameter, containing three glaſs Figures: In that very Inſtant, and 
in the Space of a Second of Time, 1 found all the Water changed 


itſelf before it congealed. 


were preſent had not ſeen that Experiment, I placed my Hand on the 


Bladder tied on the Top of this Cylindrical Glaſs, which was of a 


into Ice; when in that Time two of the Figures had reached very 
near the Bottom, but the Third, as well as they, fixed in the Mid- 
dle of the Glaſs, ſurrounded with Ice as tranſparent as the Water 
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Obſ. NNW to SS W. 


W. | 
W to WhS. 


NW toNW. 
1NbW to NW. 
NNW. 

NW to WSW. 
NW to WSW. 
NNW. 

NNW to SE bs. 
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XV, 
Objervations 
on the Wea- 
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| | 
' JObſ. | Wind. | Weather. 
DI. W Cle e nies 
Ibſ. S W to NW. Rain, and 4 Winds 
| WSW. Rain, and freſh Gales. | 
20 INW to SSW. [Rain and ſquall with Fogs. 
Obs W to SE. Much Rais all Night, fair at Noon. 
NE. Very cloudy. 
North, [Firſt Part ſqually, latter fair. 
NW. Squally with Rain. 
NW. Cloudy, with ſmall Rain. 
NW. Squally. | 
NW tos Firſt Part ſqually, latter hazy. 
o{Obſ.JE to N. Squally, and freſh Gales. 
N E to S W. Cloudy. 
SW to NW. Rain 4 ſtor 
NW. Squally, with Rain. 
_JNNE to WbS. Cloudy with Rain, uncertain. 
(NW. | reſh Gales, and toggy. 
WNW toWbS. An hard Rain, and any + | 
INE to W. Jard Gales for the moſt Part 
WSW. reſh Gales, but cloudy 
WW to WNW. lard Gales, cloydy. 
o0,Obſ.}W NW to S W. Cloudy, little Wind. 
| SW. ÞjIttle Wind, and foggy. 
SW to W. Foggy, and ſqually. 
Wto NNW. [Freſh Gales, Rain. 
NW to W Moderate and calm. 
(WW to SW Moderate, cloudy. 
Obſ. WS W. Moderate and clear. 
ÞW toW Frequent Squalls, ſome Rain. 
Obſ. WNW. Moderate and cloudy. 
WNW Fair, ſometimes calm. 
Obſ. BSE. Sometimes calm. Fair. 
58 E to W. Stormy, and Rain. 
Obſ. JW NW to SE. Moderate. Little Wind. 
P tog W. Foggy. 4 
NNW. Foggy. Little Wind. 
oc O bſ. INN W. Frefh Gales and clear. 
| W bS to NNW. Cloudy, with ſmall Rain. 


air and clear. Very cold. 
Very cold. Much Ice. 


zy. 
n Hudſon's Streights, 
Foggy. 


Rainy and cold, 


Voyage to 
Hudſon's Bay 


#1 North-A- 


merica, in the 
Year 1730. By 


Capt. Chriſto- 


pher Middle- 
ton. No 418. 
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* Obſervations on the Weather, &c. 


b. MIS 5g S erch wet Wel. oer Wind: Weather. 1 
S2 IO 2 1 4 

uly 20) A1 35 [620 128 04A oofObſ. S E. Little Wind, and clear. F 
; a 27 = 4; ls? 0978 N. of oO Eaſt. Little Winds, ſometimes calm. 1 
28 37 | 38 [62 1081 12140 00 SE to WbN. FÞ>qually, with much Rain. 3 
22935 1 37 60 4982 21136 00 WbN to NE. [Gentle Rain. A freſh Gale. E 
30; 38 | 36 [58 2484 ogſzz oo N to NNW. {Much Ice all round. = 

31 40 | 38 [56 5184 2728 00 N W. Fair and clear. Ice ſtill. = 
Aug. 1] 43 39 |56 15083 4404 ooJObſ, NW to WSW. Fair. Ice as before. | in 
| 2) 42 38 56 20084 16]:4 oofObſ. Gb W. Mercy. incloſed in Ice. Pair I 
3 40 | 38 56 2783 44j24 00 South. Still in Ice. Freſh Gales. : 
41.38 | 36 [56 20j33 oijz4 oo SW. Foggy, and much Ice. 4 

5| 38 | 35 56 15]83 244 oo [ESE. Much Rain, and foggy, 7 

6] 40 | 37 [56 oo[82 46124 00 WSW. F air and moderate. 3 

7] 40 | 39 [55 o8j82 43j24 oo E NE. Lightning with ſome Rain. 4 

8] 38 | 36 [55 11]82 43]24 oo N to NNW. Fog. Freſh Gales. Jambed in Ice I 

9 38 | 36 [55 16882 43]24 oo] IN NW. Froſt and calm. 4 


100 34 | 31 [55 22682 40024 o South Fair and pleaſant. 


11 34 | 32 [55 11184 zc|z24 oo SW to NW. Moderate. 8 5 3 
12 31 | 30 [5s o6|844 36024 oo!) NNW to SbE. Moderate and fair. | 
13 27 | 30 [55 150684 524 o 8 to SSW. JA freſh Gale. Much Ice. | 3 
14] 26 30 5 5 20134 34024 OO BbW. Hard Gale. Thunder and Rair = 
15] 26 | 27 [54 4484 34]24 oo WNW to NW. Freſh Gales. In Ice. 1 
16] 29 | 27 54 28084 34/24 % NW to N. Moderate and fair. ' 


17] 26 | 27 [53 54184 5624 oof NE toSbE. Clear of Ice. Fair. | 
: 25 | 25 53 56184 5/4 o WbN to WSW. A freſh Gale. Clear of Ice. 


25 2453 4484 57124 oo WSW to Wb N. Moderate and fair. 
282653 ogj85 ooſz4 oo Wbs to S Ebs. Moderate and fair. 
28 | 25 [52 31185 3023 oO Obſ. JE to NE. Moderate. | 


. AlBany Rud 


22) 27 | 25 |50® 291859 201230 00! NW toSE. Moderate and fair. 
23] 26 22 8 S. W. Dry. Somewhat cloudy. 
24] 26 21 | WNW. Mercy. at a Stand. 


The Time I was on Shore not obſerved. From A 1 BANY. 


Sep. 2] 25 | 20 53e 560 [o 30/[E24® oof] SS W. Hazy, but ſmall Gales. 


5 - > 3 3 V 5 3 ok a TTT „ . 
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From the B EA R Iſlands. 


Sept. 3 35 32 J54 22 75 W240 oo | S W to NEbN. Mercy. ſuddenly falls to freezing, : 
4] 40 | 37 [55 45/0 49W,25 oo NNE to W S W.|Hard Froſt. Fair. 3 

5| 37 | 36 156 35/2 26 WI26 00 E b N to NE. Cold Air. Squally, and foggy. 4 

& 37 | 35 [56 575 04W{26 00, NE. | A wet Fog. | 4 
71373456 45/1 2226 mY NE. Moderate Gales. z 

: 38 30 57 obj . 25 o vs . . | [Freſh Gales. : 

A 3058 otjz3 ozW]2> oo i to W. Foggy. | 3 ä 7 

ic} 36 | 38 [60 25% ozW|z3 oo, PWS Wto NWD N. Freſh Gales. Wet Fog. : 

Vi} 35 38 fo 49Þ 42 Ej38 oo! NbW to NbE. Moderate, but cold Air. x 
121 34 37 162 330 $I Eizz oo Obſ. Nb E to NNW. Freſh Gales, ſqually, with Rain Þ 


WW 


Obſervations on the Weather, &c; 


From Dicss, 


812 ; 5 | PRES ls | 
238 z | Lat. Long. Variat. ; | 
D. MIS. 8.— North. Welk Weſt. Obl. Wind. Weather, 
FER 22 = 1 | 8 . 1 1 Fu = 4 1 
Sep. 13] 33 | 34 53 20/119 EA; oO. [AY round. sometimes calm. 
44335 53 - 03/2 34H oof SbB to NNW. Squalls, Showers of Snow and Hail. 
15] 32 | 36 [Þ2 099 19 Ez oo N W to NNW. Stormy, frequent Showers of Snow _ 


From Bur ro- lands. 


16] 33 1 35 19 107,09 29/F1399 oo Nb M to NN W. Many Iſtes of Ice and Snow. 
4 34 50 35 6 09134 ocf NW to N. | Freſh Gales, and frequent Squalls. 
1 18] 30 | 34 [58 5210 3004 off NNW to NNE. Squally, with Showers of Snow. 
7 10 30 35 [57 94014 ot}z2 oc . Isqually, with Hail. 
20 3o | 34 [57 28016 1530 of NW to Sb W. [Squally, with Hail and Rain. 

21] 31 | 33 [57 3818 24/8 oc Sb W to WSW. Hard Squalls, ſome Rain. 


9 32 | 30 419 4758 40113 oc WSW toSbW. Freſh Gales, with Rain. | 

L 50'01 35113 _ o<IObſ. [Sto SSW. Fair and moderate for the moſt Part. 
- | Off Plymouth. 

Theſe Obſervations were made by Mr John Patrick's new Quickſilver Marine Barometer. 

Note, The Altitude of the Barometer and Thermometer were taken at Noon. The Account 


of Wind and Weather at Sea is from Noon to Noon. | 


2 22] 3o | 35 56 19/22 27 %½ 5 oc JW SW to NW, Stormy, with ſome Hail. 
2330 36 54 40ʃ27 4322 30 NW. An hard Storm, with Hail. 
3 224 2936 |53 28832 28|z1 00 WNW to SSW. High Winds, with Hail. 
1 25 3135 5 34% 10909 eg Pto WSW. A Storm. Wind and Rain. 
. 260 32342 40136 27118 oo W to SW. More moderate. Freſh Gales, Rain: 
4 27] 33 | 34 [52 21139 i: oof 5SWto NW. Squalls of Rain. 
> 28] 3234 {50 3542 10016 00 N. to WbS. Frequent Showers of Rain. 
5 29] 30 | 33 50 41]46 235 oof [SWbW eto SSW. Very ſqually, with Lightning. 
1 zo] 32 | 32 fo o/ og oof ISW. An hard Gale, with Rain. 
'F Oct. 1] 35 | 31 [4g 26651 57]14 co SW to NNW. [More moderate and fair. 
I 24.30 33 0 30153 4511409] NE. Moderate and fair. Little Wind. 
z 3] 25 | 30 49 5654 34% 3 oof PE. Freſh Gales, with Rain. 
T 4 25 30 [49 1954 ich oof IS toE. A Storm. Wind and Rain, 
F 5 25 29 [49 47153 5ch3 oo JEbS.. An hard Storm, with Rain. 
7 6| 29 | 28 [50 1053 203 oof ESE. Stormy, with Thunder. 
1 | 211 287 Ä More moderate. Cloudy. Some Rain; 
1 81 32 | 29 {49 21055 103 oc E to SSW. Foggy, with ſome Rain. 
74. 
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1 XVI. The weighing the Water and reducing it from Weight to 4» Accent ef A 

; Depth ſeemed pretty troubleſome, even when done in the eaſieſt Me- Ve Depth of 0 
: thod: To remedy this Inconvenience (belides a Funne! and proper $#z /4 9 
Receptacle for the Rain) I uſe a cylindricai Meaſure and Gage. The „ ; 
Funnel is 30 Inches diameter, and the cylindrical Meaſure exactly 3 z pril 1, 1723. bl 
F the Depth of the Meaſure is 10 Inches, and the Gage of the fame Gee «t k 
Length, with each Inch divided into 10 equal parts; or, inſtead of 8 4 
| > a Gage, the Inches and Diviſions may be mark*d on the Side of the bid, 2, 4 


cylindrical Meaſure, The Apparatus is ſimple and plain, and it is te Rev. Mr 
ealy to apprehend the Deſign and Reaſon of the Contrivance 3 for Horſey. Ny, 
VOL. VI. Part ii, the 377. P. 328. 
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An Account of the Depth of Rain, &c. 


the Diameter of the cylindrical Meaſure being juſt > of that of the 
| Funnel, and the Meaſure exactly 10 Inches deep, *tis plain that 10 
Meaſures of Rain make an Inch in Depth; one Meaſure, ; one 


1 


Inch on the Gage, ; and - of an Inch on the Gage, , Ge. 


By this Means the Depth of any particular Quantity which falls, 


may be ſet down with Eaſe and Exactneſs, and the whole at the End 


of each Month, or every Year, may be ſummed up without 85 | 
Trouble. IM" 


By the following Account you'll ſee, that ſome of the Summer 


Months, particularly May and July, were very wet, and ſome of the 


Winter ones very dry; ſo that, one with another, this Year's Rain, 


as far as can well be conjectured, may be looked upon as a Medium. 


An Account of the Depth of Rain fallen from April 1, 1722, 10 April 1, 


The Effects of 
& violent Shows- 
er of Rain in 

Yorkſhire, 65 
Mr Ralph 
Thoresby, 
F. R. S. No. 


372. P. 101, 


And if ſo, it differs not above two or three Inches, from the mean 
Quantity of Rain which falls at Upminſter, Paris, and Liſie, being leſs 
than at Liſe, and more than at the other two Places. 


8 1723. 5 
Inch. 


In April —— ——— —— — 1,015 


1 — — 3.832 
In Fun —— — — — 2,570 
In Auguſt — — — — 2,132 
In September — — 1,155 
In o —ͤ —: —2 500 
In November — —— — — 2,205 
In December — — 1,780 


In Januar — 1,225 
In February ——— — — 483 
In March — — — — 4,195 


—— 


In the whole Lear — 27,244 


XVII. The Effects of a violent Shower of Rain at Riponden, near 
Halifax, were fo ſurprizing, that I wrote to a Gentleman in thoie 
Parts for an Account that might be depended upon; and particularly 


deſired to know, whether there was not an Eruption of Waters out 


of the Hills, as the late ingenious Mr Townley of Townley wrote me there 


was out of Pendle-hill, in that at Star-bottom mentioned in the Philo). 
Tranſ. No 245. but all the Account I can learn of this is, that what 
they call the Daſhing of two great watery Clouds upon the Hills, 
occaſioned the Inundation; whatever was the more . 

| auc, 
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The Effects of a violent Shower of Ram. 59 
Cauſe, the Effects were diſmal, and ſo ſudden, that tho? it was up- | 
on the Day-time, the poor Creatures could not ſave their Lives. 
This Calamity happened the 18th of May, 1722. betwixt the Hours 
* of 3 and 5, when by the modeſteſt Account the Beck was raiſed two 
 * Yards at leaſt in perpendicular Height above what was ever known 
before; which may be eaſily conceived by the Situation of the Place 
implied in the Termination den, which ſignifies a deep Valley between 
| 2 pretty ſteep Hills on each Side. Fortes in convallibus, is in the Saxon 
> Verſion rendered pillar on denum P/. ciij. 2. and Valley of Tears, (as 
this now) P.. Ixxxiij. 6. bene zeopa. Several Houſes, four Mills (ſome 
ay fix), nine Stone-Bridges, and ten or eleven of Wood, are taken 
down, and the Wheels, Dams, and Sluices, (Eboracenſibus Goits, 
from the verbal Noun ⁊eodan fundere) of moſt of the Mills that are 
left ſtanding, broken and damaged ; and a great deal of Cloth gone. 
Fifteen Perſons were drowned, of whom Jonas Longbotbom and his 
Servant are not yet found: Seven out of eight in one Houſe were 
either ſlain by the Fall of it, or drowned. A young Man eſcaped by 
help of a piece of Timber, was turned over and over again, in paſſin 
two or three Dams, but at laſt taken out alive, tho* diſtracted for the 
preſent; but it's hoped he may recover. | 
The Rapidneſs of the Torrent was ſo violent, that it took down 
the North-ſide of Ripponden Chapel, and carried off moſt of the 
Seats, A Man of Dewybury told me, that he ſaw four of them that 
were driven to that Town; and the Rector of Caſtleford, who viſited 
me the Day after, informed me, that many Goods were carried 
down fo far, tho' above 20 Miles off. It tore up the Dead out of 
their Graves; at firſt J was willing to believe it only of an old Wo- 
man that had been buried that Afternoon, and ſo the Earth not 
fully ſettled again; but am ſince informed, by a ſure hand, that 
two corrupted Corpſes were driven upon one Gentleman's Land, and 
as many upon another's. It ſwept away all the Corn-Land, as deep 
as the Plow had gone. Some Perſons ſaved themſelves by forcing 
a Way out of the Roofs of their Houſes, and ſitting upon the Ridges 
till the Floods abated- 


I was that Day ſeized by a ſmart Thunder-Shower, upon the 


Moor, as I was coming home. "- 
XVIII. On the goth of January laſt, ſomething paſt Nine in the 04/crvarions 
Morning, Weather cold, Wind Southweſterly, bat not very high, on the Figures 
Barometer above thirty Inches, I ſaw that pretty Phenomenon of the 9 S. 22 
Star-like Snow, and tho', upon comparing my Obſervations after- 1 
wards with thoſe of Deſcartes, Dr Grew, and Mr Morton, I find I with, D. D. 
have but little to add upon the Subject; yet, as I obſerved the Pro- No. 376. p. 
greſs of Nature in this ſort of Cryſtallization, with a great deal of 298. 


Pleaſure, I hope it will not be diſagreeable ro you to receive an 
Account of it. N 


Er I hall 
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Fig 3. 


Obſervations on the Figures of Snow. 
- I ſhall begin with the moſt ſimple Figures A and B, of which the 
former is a roundiſh Pellet of Ice; the ſecond, a ſmall oblong Body, 
with parallel Sides, which is often as fine as a Hair. Of this latter 
kind the Flakes of Snow chiefly conſiſt; and tho? they look white to 
the Eye, yet when viewed with a ſmall Magnifier of a Microſcope, 


they appear like ſo many tranſparent Needles of Ice thrown together, 
without any Manner of Order. 


The next Figure is C, in which the Pellet has ſhot out ſix of thoſe 
ſmall Bodies of equal Length, and ſet at equalAngels: Of this 


kind I ſaw a conſiderable Number. 


The next Step in the Cryſtallization is D, in which thoſe Bodies are | 
lengthened, and have ſhot out a great many more from their Sides, 


at equal Angles, but unequal Lengths, as growing continually ſhort. 


er and ſhorter, till they terminate in a Point: I meaſured ſome of 
theſe, and found them to be about one quarter of an Inch in Breadth, 
I ſaw but very few of them in Perfection, for the collateral Shoots 
were ſo exquiſitely fine, as to be liable to be broken in their Fall, 
or confounded together by the leaſt Degree of Heat. 
Of the next kind, E, I ſaw a very great number, which being 
examined by the Microſcope, plainly appeared to be nothing but the 
Former in Diſorder, The Edges of theſe were in general very irre- 


gular, but ſome of them happened to be ſo indented, as to look likz 


the jagged Leaves of Plants TE 
The next Kind, F, had twelve points regularly diſpoſed, and pro- 
bably might conſiſt of two of the former ſo joined together, as to cut 
their Angles equally... | | Wo ws: 
Perhaps alſo thoſe Mr Morton deſcribes, as conſiſting of Radi, 
which, inſtead of terminating in a Point, grow bigger, as they ad- 


vance from the Centre, might be formed from two of the Kind, C, 


To joined at the Centre, as to cut each other's Angles unequally; | 


for in the Progreſs of the Cryſtallization, theſe Radi would quickly 


unite. 


Laſtly, that Sort, which Deſcartes. compares to Roſes, and of 


which he has given a Figure in his Treatiſe of Meteors, may be no- 


thing but the Kind E, when the Points are rounded off, by being 


gently thawed, 


I propoſe theſe things only by way of Conjecture; becauſe, as the 
ſmall Drops of Water. may be impregnated with very different Par- 
ticles in the Air, it is not eaſy to determine, whether. theſe Figures 


former © $6 1 „ 3 
I had almoſt forgot to tell you, that I ſaw but very few Figures of 
twelve Points, and thoſe moſtly imperfect in one reſpect or other. 


may not be the Reſult of a Cryſtallization quite different from the 
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XIX. Dr Niewentyt and ſome others fay — That Particles of Fire As Attenpt 
feparated from the Sun-Beams, by adhering to Particles of. Water, eee 
make up Molecule, or ſmall Bodies, ſpecifically lighter than Air, of the Riſe f 
J which therefore, by hydroſtatical Laws, mult riſe and form Clouds pours, For- 
that remain ſuſpended when they are riſen up to ſuch an Height that mation of 

the Air about them is of the ſame ſpecifick Gravity with themſelves. — age, 4 

That Rain is produced by the Separation of the Particles of Fire Yong h J. 

from thoſe of Water, which laſt being then reſtored to their former T. Peſaguli— 

ſpecifick Gravity, can no longer be ſuſtained by the Air, but mult ers, L. L. Þ. 

fall in Drops. See Niewentyt's Religious: Philoſopher, Contemplation F. & 8. 2 8 

19. From Sect. xiii. to Sect, x. . PIT 497+. ES. 8. 
Neo this is liable to ſeveral Objections, Pirſt, It is built upon a 

Suppoſition that Fire is a particular Subſtance, or diſtinct Element, 

which has never yet been proved by convincing Experiments and ſuffi- 
4 cient Obſervations; and which the Reverend Mr Hales has in his late 
; excellent Book of Vegetable Statics ſhewn to be an ill grounded Opi- 
nion, making it very plain, that in Chymical Operations thoſe Bodies 
1 which had been thought to become heavier by Particles of Fire adhe- 

ring to them, were only ſo by Adheſion of Particles of Air, c. 

which he has ſhewn to be ab/orbed in great Quantities, by ſome Bodies, 

whilſt it is generated (or reduced from a fixt to an elaſtic State) by 

others; nay, that it may be abſorbed and generated ſucceſſively by the. 
| ſame Body, under different Circumſtances. 


N SHccondly, If we ſhould allow the above-mentioned Suppoſition, the 
| I Difficulty will ſtill remain about the Production of Rain by the Sepa- 
| ration of the Fire from the Water; For Dr Niewentyt aſcribes this 


Effect to two different Cauſes, Firſt, to Condenſation (Sec. xxiii.) 
ſaying, That when contrary Winds blow againſt the ſame Cloud 
and drive the watery Particles together, the Fire that adhered to 
e them gets looſe, and they. (becoming then ſpeciffcally heavier) 
_«« precipitate and fall down in Rain.” Then in the very next Se. 
he aſcribes it to Rarefaction, when he ſays, That when a Wind 
& blowing obliquely upwards cauſes a Cloud to riſe into a thinner Air 
„(i. e. ſpecifically lighter than it ſelf) the Fire which by ſticking to 
3 * the Particles of Water rendered them lighter, extricates itſelf from 
f * them, and aſcending by it's Lightneſs, the Water will become too 
heavy, not only to remain in this thin.and light Air, but even in 
a thicker and heavier near the Earth, and ſo will be turned into a 
deſcending Dew, Miſt, or Rain, or Snow, or-the like, according 
as the watery Vapours are either rarefied or compreſſed.” Þ—o 
The firſt of theſe Cauſes of Rain is contrary to Experience; for 
when two contrary, Winds blow againſt - each other over any Place of 
the Earth, the Barometer always riſes, and we have fair Weather, 
tor then (as Dr Halley ſays, in Philoſophical Tranſ. Ne 183) the Air 
being accumulated aboye, becomes ſpecifically heavier about the 


* Clouds, 


* 
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Clouds, which (inſtead of falling into Rain, as Dr NMietwentyt ſuppoſes) 


aſcend up into ſuch a Part of the Atmoſphere, as has the Air of the 


lame ſpecifick Gravity with themſelves. 

If the falling of Rain might be attributed to the ſecond of theſe 
Cauſes, then every time a Cloud is encompaſſed with Air ſpecifically 
lighter than itſelf (whether it be when by the blowing away ſome of 


the ſuperior Air, that which is about the Cloud becomes rarer as it i; 


leſs compreſſed, or by the Cloud being driven upwards) Rain muſt 
neceſſarily follow; whereas one may often fee the Clouds riſe and f:j} 


without Rain, even when the Barometer ſhews the Weight of the Ar 


to be altered. For that happens only when by the great Diminution of 


= Ws ſpecifick Gravity of the Air about the Cloud, it has a great Way 


to fall; in which Caſe, the Reſiſtance of the Air, which increaſes as 
the Square of the Velocity of the deſcending Cloud, cauſes the float- 


ing Particles of Water to come within the Power of each others At- 


traction, and form ſuch big Drops, as being ſpecifically heavier than 
any Air, muſt fall in Rain. I IE ROT . 


No gentle Deſcent of a Cloud, but only an accelerated Motion 
downwards, produces Rain. „ e 


N. B. I don't mean that the quick Deſcent of a Cloud is the only Cau(: 


/ Rain; becauſe the Shock from a Flaſh of Lightning, and the ſudden re- 

turn of the Air, after the Vacuum made by the Flaſh, will condenſe the 
floating Vapour into Water ; and alſo the ſame Cloud which in the free Air, 
_ might be carried borizontally without being turned into Rain, meeting with 


an high Hill in it's Way, will be condenſed and fall in Drops; eſpecially if, 
in the Day: dime, it be driven by the Wind out of the Sun-ſhine, againſt the 


ſhaded Side of the Mountain. 


” 


Beſides all this, if Particles of Fire were joined with thoſe of Water 
to raiſe them up, thoſe igneous Particles muſt be at leaſt 1000 Times 


greater in Bulk than the watery ones; ſo that a Perſon, who at the 
Top of a Hill, has his Hands and Face in a Cloud, muſt feel a very 
ſenſible Warmth, by touching a much greater Surface of Fire than 
Water in the Cloud, and afterwards find the Rain produced from that 
Vapour ſenſibly colder ; whereas the contrary is proved by our 


Senſes; the Tops of Hills, though in the Clouds, being much colder 


than the Rain at Bottom, 
There 1s another Opinion concerning the Riſe of Vapours, name- 


ly, that tho? Water be ſpecifically heavier than Air, yet if it's Sur- 
face be increaſed by very much diminiſhing the Bulk of it's Particles, 

when once raiſed, it cannot eaſily fall; becauſe the Weight of each 
Particle diminiſhes as the Cube Root of it's Diameter, and the Sur- 


face to which the Air reſiſts, only as the Square Root of the ſaid 


Diameter: That we ſee this in the Duſt in Summer, and in Men- 
ſtruums that ſuſtain Metals diſſol ved, which are ſpecifically heavict 
than the Menſtruums, 4 _ Sh 
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. © ceaſes to blow. 


Air weighed 8000, and conſequently the watery Bubble would riſe 


Of the Riſe of Vapours, &C. 

But this will not explain the Phenomenon; becauſe though the En- 
creaſe of Surface (the Weight remaining the ſame) will in a great 
Meaſure hinder (or rather retard) the Deſcent of ſmall Bodies moving 
in the Air, by reaſon of it's great Reſiſtance to ſo large a Surface; it 
will for the ſame Reaſon alſo hinder the Aſcent. For the Riſe of 
Duſt is owing to the Motion of Animals Feet in it, or to the Wind: 
Whereas Vapours riſe in calm Weather, as well as windy ; neither 
do they, like the Duſt, always fall to the Ground when the Wind 

The third Opinion, and which is moſt commonly received, is, 
that by the Action of the Sun on the Water, ſmall Particles of Water 


are formed into hollow Spherules filled with an Aura, or finer Air 
highly rarefied, ſo as to become ſpecifically lighter than common Air, 


and conſequently that they mult riſe in it by hydroſtatical Laws. As 


for Example, If a Particle of Water, as it becomes a hollow Sphere, 


be only encreaſed ten Times in Diameter, it's Bulk will be encreaſed 
a thouſand Times; therefore it will then be ſpecifically lighter than 


common Water, whoſe ſpecifick Gravity is to that of Air, as 850 


to 1; then if the Denſity of the Aura, or Spirit within the little 


Shell, be ſuppoſed 9 Times leſs than that of Air, or as 30 to 850, 
that ſpecifick Gravity of the Shell, and it's Contents will be to that 


of Air, as oo to 1000; therefore ſuch an aqueous Bubble muſt riſe 


till it comes to an Equilibrium in Air, whoſe Denſity is to the Den- 


ſity of that in which it began to riſe, as 850 to 945 nearly. But it 
appears by Experiments, that Air rarefied by an Heat which makes 
a Retort red hot, is only encreaſed in Bulk, or dilated 3 Times; by 
the Heat of boiling Water only > or near two Thirds; and by the 
Heat of the Human Body (ſuch as will raiſe Vapours plentifully) 
only or about 4. I own my Objection may be anſwered, by ſup- 
poling the Spherule of Water to be more encreaſed in Diameter, as 
for Example 20 times; becauſe then if it be filled with Air only + 
rarer than common Air, it will be ſpecifically lighter, and capable of 
riling to a conſiderable Height. 3 1 3 
To give this Solution all it's Force, let us expreſs it in Numbers. 


Let A and W repreſent a Particle of Air, and one of Water of equal Fg. 4. 


Bulk, then will the Weight of A be to the Weight of W as 1 to 850, 
their Bulks being equal. If the Particle of Water be blown up into a 


Bubble (w) of 20 Times it's Diameter, then will it's Bulk be to it's 


Weight, as 8000 to 850, whilſt a Sphere of Air (a) of the ſame Big- 
neſs, has it's Weight as well as Bulk equal to 8000: Now if an Air or 


Aura à rarer than common Air be ſuppoſed within the watery Bubble 


to keep it blown, it will be the ſame as if à of the Air of (a) was car- 
ried into (w) and then the Weight of (w) would be encreaſed by the 
Number 6000; fo that the Shell of Water being in Bulk Sooo, 
would be in Weight 850+ 6000=6850, whilſt an equal Bulk of 


till. 


* 24 
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till it came to an Air, whoſe Denfity is to the Denſity of the Air next 


and alſo ſuffer a Condenſation, as the ambient Air 
che Accumulation of the ſuperior Air? 
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to the Surface of the exhaling Water as 6850 to 8000. 
This is the ſtrongeſt Way of ſtating the Hypotheſis. 

port it, the following Queries mult be anſwered. 
Query iſt, How comes the Aura, or Air in the Bubbles, to be ſpe. 


But to ſup- 


| 1 
cifically lighter than the Air without them, ſince the Sun's Rays, 


which act upon the Water, are equally denſe all over it's Surface? 
Query 2d, If it could be poſſible for a rarer Air to be ſeparated 


from the denſer ambient Air, to blow up the Bubbles (as Bubbles of 


ſoaped Water are blown up by warm Air from the Lungs, whilſt the 
ambient Air is colder and denſer) what would hinder that cold Air by 
it's greater Preſſure, from reducing the Bubbles to a leſs Bulk, and 
greater ſpecifick Gravity than the Air, eſpecially ſince cold can be 
communicated through ſuch thin Shells, and the Tenacity of common 
Water is very ſmall when compared to that of ſoaped Water (whole 
Bubbles, notwithſtanding that Tenacity) are ſoon deſtroyed by the 
Preſſure of the outward Air, as the Air within them cools ? 
Query 3d, If we ſhould grant all the reſt of the Suppoſition, yet 

this Difficulty will remain. If Clouds are made up of hollow. Shells 
of Water filled with Air, why do not thoſe Clouds always expand 
when the ambient Air is rarefied, and preſſes leſs than it did before, 


is condenſed by 
If this Condenſation and Rarefaction ſhould happen to the Clouds, 


they would always continue at the ſame Height, contrary to Obſer- 
vation; and we ſhould never have any Rain. ; 


From all this it follows, that the Condenſation and Rarefaction of He 


Vapours, which make Clouds, muſt depend upon another Principle than tbe 


Condenſation and Rarefaction of the Air: And that there is ſuch a Prin- 
ciple, 1 ſhall endeavour to ſhew. e 


L EMM A. 
The Particles of all Fluids have a repellent Force, 


Fluids are elaſtic or unelaſtic; The elaſtic Fluids have their 
Venſity proportionable to their Compreflion, and Sir Iſaac Newton 
has demonſtrated (Princip. Lib. ii. Sect. v.) that they conſiſt of Parts 
chat repel each other from their reſpective Centers. Unelaſtic Fluids, 
like Mercury, Water, and other Liquors, are by Experiments found 
to be incompreſſible; for Water in the Florentine Experiment could 
not by any Force be compreſſed into leſs Room, but oozed like 
Dew through the Pores of the hollow golden Ball in which it wis 
<onfined, when a Force was applied to preſs the Ball out of it's ſphe- 
ical, into a leſs capacious Figure. Now this Property of Water — 

— other 
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other Liquors muſt be intirely owing to the centrifugal Force of it's 
Parts, and not it's want of Vacuity ; ſince Salts may be imbibed by 
Water without encreaſing it's Bulk, as appears by the Encreaſe of it's 
ſpecific Gravity. So Metals, which (ſingly) have a certain ſpecific 
Gravity beyond which they cannot be condenſed, will yet receive 
each other in their Interſtices ſo as to make a Compound ſpecifically 
keavier than the heavieſt of them; as is experienced in the Mixture 
of Copper and Tin. | e 


SCHOLITUM. 


By encreaſing the repellent Force of the Particles, an unelaſtic or 


incompreſſible Fluid may become elaſtic, or a Solid (at leaſt a great 
Part of it) may be changed into an elaſtic Fluid; and, vice verſd, by 


diminiſhing the repellent Force, an elaſtic Fluid may be reduced to 


an unelaſtic Fluid, or to a Solid. That the Particles of Quickſilver, 


Water, and other Liquors, are likewiſe endued with an attractive Force, 
is evident from thoſe Subſtances running into Drops in an exhauſted 


Receiver, as well as in the Air, and likewiſe their adhering to other 


Bodies. The Attraction and Repulſion exert their Forces differently: 


The Attraction only acts upon the Particles, which are in Contact, 


or very near it; in which Caſe it overcomes the Repulſion ſo far, as 


to render that Fluid unelaſtic, which otherwiſe would be elaſtic; but it 
does not wholly deſtroy the Repulſion of the Parts of the Fluid, becauſe 


it is on Account of that Repulſion that the Fluid is then incompreſ- 


ſible. When by Heat or Fermentation (or any other Cauſe, if there 
be any) the Particles are ſeparated from their Contact, the Repulſion 
grows ſtronger, and the Particles exert that Force at great Diſtances, 
ſo that the ſame Body ſhall be expanded into a very large Space by 
becoming fluid, and may ſometimes take up more than a Million of 
Times more Room than it did in a ſolid or incompreſſible Fluid. 
(See the Queries at the End of Sir Iſaac Newton's Optics.) Thus is 
Water by boiling, and leſs Degrees of Heat, changed into an elaſtic 
Vapour rare enough to riſe in Air, Oils and Quickſilver in Diſtilla- 
tion made to riſe in a very rare Medium, ſuch as remains in the red- 
hot Retort, and ſulphureous Steams will riſe even in an exhauſted 
Receiver, as the Matter of the Aurora Borealis does in the thinner 


Part of our Atmoſphere. If Aqua-fortis be poured on Quickſilver, 
a reddiſh Fume will riſe much lighter than common Air; ſo alſo will 
Fumes riſe from Filings of Metals, from Vegetables when they fer- 
ment by Putrefaction; and (as the Reverend Mr Hales has ſhewn) 


ſeveral folid Subſtances by diſtilling, as well as Fermentation, will 
generate permanent Air, 5 - 

That Heat will add Elaſticity to Fluids is evident from numberleſs 
Experiments, eſpecially from Diſtilling and Chymiſtry : But what is 


needful to conſider here is only, that it acts more powerfully on: 


EVI. FAR. I Water 
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Water than common Air; for the ſame Heat which rarefies Air only 
3 will rarefy Water very near 14000 times, changing it into Steam 


or Vapour as it boils it: And in Winter, that ſmall Degree of Heat, 
which in Reſpect to our Bodies appears cold, will raiſe a Steam or 
Vapour from Water at the ſame Time that it condenſes Air, 

By a great many Obſervations made by Mr Henry Beighton, F. R. 8. 
and myſelf, upon the Engine to raiſe Water by Fire, according to 


Mr Newcomen's Improvement of it; we found that the Water in boil- 


ing is expanded 14000 times to generate a Steam as ſtrong (i. e. as 
elaſtic) as common Air, which therefore muſt be near 163 times ſpe- 
cifically lighter. And that this Steam is not made of the Air extrica. 


ted out of the Water is plain, becauſe it is condenſed again into Wa- 
ter by a Jet of cold Water ſpouting in it; and the little Quantity of 


Air that comes out of the injected Water muſt be diſcharged at every 


Stroke, otherwiſe the Engine will not work well, There is alſo anc- 


ther Experiment to confirm this. 
EXPERIMENT. 
ABCD is a pretty large Veſſel of Water, which muſt be ſet upon 


the Fire to boil. In this Veſſel muſt be ſuſpended the glafs Bell E, 
made heavy enough to ſink in Water; but put in, in ſuch a Man- 


ner that it be filled with Water when upright, without any Bubbles of 
Air at it's Crown within, the Crown being all under Water. As the 


Water boils, the Bell will by Degrees be emptied of it's Water, being 


preſſed down by the Steam which riſes above the Water in the Bell; 
but as that Steam has the Appearance of Air, in order to know 
whether it be Air or not, take the Veſſel off the Fire, and draw up 
the Bell by a String faſtened to it's Knob at Top, till only the Mouth 
remains under Water; then, as the Steam condenſes by the cold Air 
on the outſide of the Bell, the Water will riſe up into the Bell at F 


quite to the Top, without any Bubble above it, which ſhews that the 


Steam which kept out the Water was not Air. 


N. B. This Experiment ſucceeds beſt when the Water has been firſt pur- 
ged of Air by boiling, and the Air- Pump 


We know by ſeveral Experiments made on the Fire-Engine (in 
Captain Savery's Way, where the Steam is made to preſs immediately 
on the Water) that Steam will drive away Air, and that in Propor- 


tion to it's Heat; though in the open Air it floats and riſes in it like 
Smoak. e 


Now if the Particles of Water turned into Steam or Vapour repel 
each other ſtrongly, and repel Air more than they repel each other; 


Aggregates of {uch Particles made up of Vapour and Vacuity may 
_ riſe in Air of different Denſities, according to their own Denſity de- 

pendant on their Degree of Heat, without having Recourſe to imagi- 
nary Bubbles formed in a Manner only ſuppoſed, and not proved, as 
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Of the Riſe of Vapours, &c. 67 
we have already ſnewn. I own indeed, that if the watery Parlicles had no 
repellent Force, they muſt precipitate in the ſame Manner that Duſt <viil 
do after it has been raiſed up; but we have too many Obſervations and Ex- 
periments to leave any Doubt of the Exiſtence of the repellent Force above- 
mentioned, Neither can I ſhew by any Experiment, how big the Molecule 
/ Vapour muſt be which exclude Air from their Interſtices, and whether 
hoe Molecule do vary in Proportion to the Degree of Heat by an Increaſe 
f repellent Force in each watery Particle, or by a ferther Diviſion of the 
Particles into other Particles ſtill leſs; but in general we may reaſonably 
_ affirm, that the Rarity of the Vapour is proporiionable to the Degree of it's 
Heat, as it happens in other Fluids (See Phil. Tranſat. Numb. 270.) and 
that, though the different Degrees of the Air's Rarefatiion are alſo propor- 
tionable to the Heat, the ſame Degree of Heat rarefies Vapour much more 
than Air. | 
Now to ſhew, that what has been ſaid will account for the Riſe of 
Vapours and Formation of Clouds, we muſt only conſider; — whe- 
ther that Degree of Heat, which is known to rarefy Water 14900 * 
Times, being compared with ſeveral of thoſe Degrees of Heat in 
> Summer, Autumn, and Winter, which are capable of raiſing Exhala- 
tions from Water or Ice; the Rarity of the Vapours (eſtimated by 
the Degree of Heat) will appear to be ſuch, that the Vapour will riſe 
high enough in Winter, and not too high in Summer, to agree with 
the known Phenomena. rn” 
That the Effects are adequate to the Cauſes in this Caſe, I think 1 can 
make out in the following Manner, viz. 1 
The Heat of boiling Water, according to Sir Iſaac Newton's Table 
(Pbil. Tranſact. Numb. 270) is 34, the mean Heat of Summer 5, the 
mean Heat of Spring or Autumn 3, and the leaſt Degree of Heat, 
at which Vapours riſe in Winter (alias the mean Heat of Winter) 
is 2. The Rarity of Vapour proportionable to theſe four Degrees 
of Heat, is 14000, 2058, 1235, and 823, The Rarity of Air is, 
in Summer 9oo, in Spring or Autumn 850, and in Winter 800, the 
Denſity of Water compared with the above-mentioned Denſities, be- 
1ng inverſely as Ore to the ſaid fore-mentioned four Numbers. The 
Heights above the Earth to which the Vapours will riſe, and at which 
they will be in æguilibrio, in an Air of the ſame Denſity with them 
felves, will vary according to the Rarity of the Vapour depending on 
the Heat of the Seaſon. For the Vapour which is raiſed by the Win- 
ter's Heat, expreſſed by the Number 2, when the Air's Rarity 
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As the Digrefſion would be too long to mention here thoſe Obſervations on the Fire- 
Engine, which ſhew that the Vapour from boiling Water is expanded 14000 Times more 
than cold Water; I refer the Reader to the 6th Se#ion of 25th Contemplation of Niewen- 
tots Religious Philoſopher, where he proves by an Experiment made with an olipile. 


ihat one Inch of Water produces 13365 Inches of Vapour; which, conſidering the great 
: AYoWances made againſt the Aſſertion, may well be called 14000. | 1 
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Of the Riſe of Vapours, &c. 


is 900, will riſe to (and ſettle at) a Height of about the Sixth of a 


Mile, when the Barometer is above 30 Inches high. But if the Hear 
be greater then, the Vapours will riſe higher, and pretty much higher 
if the Sun ſhines, though in froſty Weather, the Barometer being 
then very high. If the Barometer falls, and thereby brings the Place 
of Equilibrium (for Vapours raiſed by the Heat 2) nearer the Earth, 
then alſo will the Heat be encreaſed, the Vapour more rarefied, ang 


_ conſequently the new Place of Æquilibrium ſufficiently high. It is tobe 
obſerved, that in Winter, when the Heat 1s only equal to 2, the Air 


is denſeſt cloſe to the Earth, which has not any Heat ſufficient to 
rarefy it near the Ground, as happens in warm Weather ; therefore 
the Vapour will riſe gradually in an Air whoſe Denſity decreaſes con- 


tinually from the Earth upwards; neither will the Vapour be hindered | 


of it's full Riſe, by any Condenſation from a greater Cold of the 


ambient Air, the Air being then as cold next to the Ground where |} 


the Vapour begins to rife, as it is at any Heighth from the Earth, 
The Vapour which is raiſed by the Heat of Spring or Autumn 

expreſſed by Number 3, will riſe to the Height of 3: Miles, when 

the Barometer is at 30, and the Air's Rarity is 850. But then, as 


the Air is hotter nearer the Ground than at the Height of half a Mile 


or a Mile, the Vapour will condenſe as it riſes; and as the Air, 


when the Earth is heated, 1s rarer near the Ground than at ſome 


Height from it, the Place of Ægquilibrium for Vapour will, upon theſe 


two Accounts, be brought much lower than otherwiſe it would be; 
as for Example, to the Height of about a Mile, which will agree 
with Phenomena. Do e 
In Summer, the two Cauſes above-mentioned encreaſing, the Va- 
pour raiſed by the Heat 5 (whoſe Place of Ægquilibrium would be 


52 Miles high, if the Vapour after it began to riſe was not condenſed 
by cooling, and the Air was denſeſt cloſe to the Earth) will ſettle 
at the Height of about 1: or 2 Miles, which is alſo agreeable to Phe- 


HOmena, | 


Laſtly, As the Denſity and Rarity of the Vapour is chiefly owing | 


to it's Degree of Heat, and in a ſmall Meaſure to the encreaſed or 
diminiſhed Preſſure of the circumambient Air, when it is not confin- 


ed; and the Denſity and Rarity of the Air is chiefly owing to the 


increaſed or diminiſhed Preſſure, by the Accumulation or Exhau- 
ſtion of ſuperior Air, whilſt Heat and Cold alter it's Denſity in a 


much leſs Proportion; the Clouds made of the Vapours above-men- 


tioned, inſtead of conforming themſelves to the altered Denſity of the 


ambient Air, will riſe when it is condenſed, and ſink when it is rare- 
fied; and alſo riſe or fink (when the Preflure of the Air is not al- 


tered, and it's Denſity very little changed) by their own Dilatation, 
owing to Heat or Cold; as may be obſerved often, by ſeeing them 


change their Height conſiderably, whilſt the Barometer continues 
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O the Riſe of Vapours, &c. 
exactly at the ſame Degree, and the Thermometer's Liquor riſes or 
falls very little, and ſometimes not at all. 


As for the Manner how Clouds are changed into Rain, I have 
hinted it in the Beginning of this Paper; but for farther Satisfaction, 


I refer the Reader to Dr Halley's Account of it, in the Philoſophical 
Tranſaltions (Numb. 183.) in which I entirely acquieſce, having al- 


ways found it agreeable to the Phenomena. 
If by publiſhing theſe Thoughts, I have explained the Riſe of Va- 


pours, in a more ſatisfactory Way than has been done before; or it 


I have only given uſeful Hints to others more capable of doing it, 


I have my End. 5 | 
P. S. Since I have, for Brevity ſake, only mentioned at what 
Heights from the Surface of the Earth, Vapours of different Denſi- 


ties will come to an Æquilibrium, without giving a Reaſon for ſettling 
the Place of Aquilibrium, at thoſe Heights; 1 think proper to give 
the Method here by which they are to be found, viz. As the Va- 
pours will ſettle and riſe where the Air 1s of the ſame Denſity with 


themſelves; it is only required to find the Denſity of the Air at 


any Diſtance from the Earth, at ſeveral Heights of the Barometer, 


which may be deduced from Dr Halley's two Tables, Philoſoph. Tran- 
ſa. Numb. 386. (the Firſt ſhewing the Altitude to given Heights of 


the Mercury; and the Second, the Heights of the Mercury at given 
Altitudes) and knowing the Degree of Heat by the Thermometer, 


becauſe the Denſity of the Vapour depends upon the Degree of 
Heat of the Seaſon; provided that proper Allowances be made for 
the great Rarefaction of the Air near the Earth in hot and dry Wea- 


ther, and the Condenſation of the Vapours in their Riſe, by reaſon of 
the Air being colder at a little Height above the Earth than juſt at 
the Surface of it. | | 


XX. In the Philoſophical Tranſadtions for November and December, Concer 


1509, N. 324, I have given an Account of ſome of the moſt remark- 


able Froſts that I could find any Relation of; and particularly of 
that great and, I had almoſt ſaid, univerſal one in 1708, which the William Der- 
Society had very good Hiſtories of from divers Parts, and which, in ham, P. P. 
that Tran/aFion, I have given an Account of from the Original Papers, © 417. P& 
which the Society was pleaſed to do me the Honour to entruſt me ' 


with, DO | 
In that Tranſaction J have made it very probable, that the greateſt 
Deſcent of the Spirits in the Thermometer, was on Decem. 3o, 1708, 


1 


when my Glaſs was within g of an Inch as low as it is with artificial 


1 


Freezing with Snow or Ice and Salt: And in the late Froſt it was 


almoſt, if not altogether, as low. 


Ihe Freeging-Peint of my Thermometer is 10 Inches (which I call 


100 Degrees) above the Globe of Spirits; and the molt intenſe Freez- 
ing (according to the Methods I have mentioned in that Tranſaction) 
is jult at, or very little within, the Ball. And on January 3o, about 

— | Sum- 


January 1732, 


By the Rev. 


5. 


Effects of Lightening. 
Sun-riſing, the Thermometer was but an Inch, or 10 Degrees above 


the Point of extreme Freezing; and on February 3, at only half an 
Inch, or 5 Degrees. And conſidering that the Thermometer I ob. 


ſerved with in 1708, was leſs accurate, and differently graduated 


from that which I now have, I am apt to think, that the Froſt on 
February 3 laſt, was altogether as intenſe as that on December go, 
1708, For although a frigorifick Mixture ſunk the Spirits but one 
Tenth lower in the old Thermometer, and about 5 or 6 Tenths in 
that I now obſerve with, yet I take the Difference to be little, or 


none at all, by reaſon of the Tenderneſs of the new above the old 


Glaſs. 


And this Degree of Cold I take to be as exceſſive as in any of the | 


Years mentioned in the ſaid Tranſaction; yea, any of the Years, 


when the Thames at London woes frozen over: I am ſure colder than 


in the Year 1716, when that River was frozen over for ſeveral Miles, 


and Booths and Streets were made on the Ice, an Ox roaſted thereon, 


Sc. For the loweſt Point of Freezing in 1716, was on January 7, 
when the Spirits fell to 35 Degrees only of the Glaſs I now make uſe: 


But the true Cauſe of the freezing of the Thames that Year was not 


barely the Exceſs of the Cold, but the long Continuance of it: Which 


was alſo the principal Cauſe of thoſe remarkable Congelations of that 
River in 1683, and 1708, when I ſaw Coaches driven over the Ice, 


large Fires made on it, Sc. Y VVV 
E, XXI. 1. We are told by Mr Jeſſop, in the Tranſactions, that what the 


Lightening, common People call Fairy Circles, are occaſioned by Lightening; but 
by the Rev. I think it has not yet been obſerved, that they continue viſible 30 


Mr Joſ. Waſſe, 


= Years, and that no Compoſition of Uſe in Fire-works will produce 


the Violence with which it is impelled? The Ground is no way torn 
up, and the Graſs is only a little blaſted ; which would make one 
think it's Force well nigh ſpent: Whereas, when the Burſt is near 
us, the Effect is like that of a Petard, as appears from the follow- 
ing Inſtance, 8 1 

On Saturday July 3, at Mixbury, three Miles Eaſt of this Place, 
about two in the Afternoon, William Hall, aged above Sixty, was 
found dead in a hard gravelly Field, together with five Sheep, which 
lay round him about 30 Yards Diſtance: of the five, that only, 


which lay neareſt him, had a viſible Wound through the Head. 
The Shepherd lay partly upon his Side; the upper Part of his Head 
was terribly fractured, and his right Knee was out of joint, He had 


a Wound in the Sole of his Foot, towards the Heel; his right Ear 
was cut off, and beaten into his Skull, and Blood flow'd out of that 
Part upon the Ground, He is ſuppoſed to have been n a 
e | ö eep. 


66 399. Fag. near ſo laſting an Effect, as I have experienced. There ſeems to be 
a” | ſomething here, which Sulphur and Nitre will hardly account for. 
Does it depend upon the great Quantity of the Matter diſcharged, or 
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den, from S. E. to N. W. 


to complete it. I ordered my Nephew, a Student of Merton, a pretty 


Efefts of Lightening. 
Sheep. All his Cloaths and Shirt were torn into ſmall Pieces, and 
hung about him; but from the Girdle downwards were carried away 
intirely, and ſcattered up and down the Field : Particularly, the 
Soles of a new ſtrong Pair of Shoes were rent off. His Hat was 
driven to Pieces: I have a Hand breadth of it full of irregular Slits, 
and, in ſome few Places, cut as with a very ſharp Pen-knife, and a 
little ſinged in the upper Part. His Beard, and the Hair of his 


Head were, for the moſt Part, cloſe burnt off. The Iron Buckle of 


his Belt was thrown 40 Yards off, and a Knife in the right ſide Pocket 
of his Breeches was broken in Pieces, not melted, and the Haft ſplit. 


71 


Near each Foot appear two round Holes about a Yard deep, and five 


Inches Diameter, which ſhews the Force of the Blow. I have ſeen 


an Iron Ball ſhot out of a Mortar almoſt perpendicular, which, upon 
a like gravelly Soil, made not a greater Impreſſion. About the Time 


this Accident happened, a Tradeſman of the ſame Town obſerved a 


near the Church. The Storm began here at 1h 30%, and laſted, with 
intermiſſions, to 2b 3o!, and we ſaw the Lightening towards Aylz/bu- 


ry all the Evening. Two Perſons at Aynbo were a little hurt at the 


ſame Time, and one of them ſtruck down to the Ground, and ſays, 


he thought he was felled with a Beetle, I my ſelf heard the Hiſs of 


a Ball of Fire, almoſt as big as the Moon, which flew over my Gar- 


Sort of Fire-ball, as large as a Man's Head, to burſt in four Pieces 


2, I thought I had been impertinently circumſtantial in the Ac. 4 farther ac 
count of the late Storm; but there ſtil] remains a Particular or two count, by the 


ſame. ibid. p. 


good Philoſopher, to ſearch the Holes made by the Blaſt. Both of 368. 


them at firſt, were almoſt perpendicular for half a Yard, and after 
that grew narrower; in both of them, the Matter divided into two 


Parts, and formed horizontal Cavities about three Inches Diameter. 


In one he found a very hard glazed Stone, of about 10 Inches long, 
6 wide, and 4 in Thickneſs, crack'd in two: Others it could not 
pierce, but was turned here and there out of its Courſe, but left not 


the leaſt Blackneſs, or other Diſcolouring any where. As to the 


Knife, it was not the Blade, but the Haft, and the Hinge that goes 


into it, which was ſhivered in Pieces. Near the Sheep that was 


wounded, the Ground was torn up near two Yards round. It was 
very ſurprizing, that the Man's Body was not beaten to Pieces, or 
Bones broken at leaſt. * % Te ä 

To make a groſs Eſtimate of the Force, I took a Coborn charged 
with three Quarters of a Pound of very good Powder, wadded with 
thick Paper, and fired it againſt a Stone of the ſame Dimenſions, but 


not ſo hard, which it ſhattered to Pieces at half an Inch Diſtance: 


But, in the other Blow, we have above treble the Effect, without 


any diſcoverable Particles at all; and yet it ſeems to fly like ſmall 


Shot; pierces only here and there, and leaves a good many Places 
| | | | 2 = | | quite 


53 Eſetis of Lightening. 


quite untouched, as is evident from the Hat which J have by me. 
Jo confirm this, James Marſha! of this Town aſſures me, that in the 


Middle of the ſame Storm, he received a Blow upon his Hat, which 


rattled like Shot through the Branches of a Tree: It beat in the Crown 
a little without penetrating it: He ſtaggered, and was giddy for two 
Days afterwards, Two of his Sons were, at the ſame Inſtant, both 


knocked down to the Ground, and ſtunned a little, but preſently came 


to themſelves, and have no Wound: They are about 20, and 2 
Tears old. Q. Whether this may not be accounted for, by ſuppoſing 
the Flame to rarify the Air, and make a Sort of Vacuum about one; 
into which when it returns again, it gives the Likeneſs of a Stroke 
with a Beetle, as he expreſſes it, I fancy a Wind-Gun, with com- 


preſſed Air, would have the ſame Effect, and might eaſily be tryed. 


upon a Dog, or ſuch like Animal. 


At Worceſter, 3. We had on the 10th continued Lightening in the Eaſt from 


June 11 Eight of the Clock at Night to Twelve; the Weather for ſome time 


1724. con- 


before having been very ſultry, the Wind at N. E. and the Barometer 


municated by 


R. Beard, at ſettled Fair. The next Morning the Mercury ſunk, and the Sky 
M. D. F. R. S. became more cloudy and temperate, except a few hot Gleams; at 


| 3 394 Paß. Two in the Afternoon, ſeveral fierce Showers fell, attended with 


on me, ſucceeded ſo very quick by a low, unuſual, dreadful Sound, 
that I immediately went to the door, fearing ſome Miſchief near, I 
was ſoon call'd to an Officer's Lady (aged about 18, and breeding) 
 kilPd by it in the adjoining Street. I found her yet warm, and that 
ſhe had ſurvived the Stroke for 6 or 7 Minutes, The Fire-Marks 
they ſhewed me were Streaks of a Copper-Colour branched from the 
Left Shoulder all-over the Thorax, and interſperſed here and there 
with irregular Spots, which gave occaſion for that Conceit publiſh'd 


in our News, that curious Plants were drawn on her Boſom, as with the 


fineſt Pencil, This fad Accident happened in a Parlour- Window next 


the Street, that could contain about two Perſons. The Lady, it 


ſeems, terrified with the repeated Lightening and Thunder, (ithaving 


formerly been fatal to her Brother) deſir'd an Officer to change Places 


with her, that ſhe might be near her Huſband ; but ſhe was no ſooner 


ſeated by his fide, than ſhe inclined ſide-ways, and ſpoke ſome 


Words; after ſhe was carried to another Room, ſhe ſaid, ſhe was 
gone, and then, that ſhe was blind, and aſked for Water. The Huſ- 


band was thrown along, together with the fortunate Gentleman that 
had juſt reſigned his Seat; and a large Looking-Glaſs was lifted off 
the Hooks. The Landlord's Daughter, at work near the Lady, 


perceived ſuch an Impulſe on the fide of her Head, that her Hearing 
was much impaired, and upon every Peal of Thunder ſince ſhe is affeted 


in like manner, tho* not ſo ſtrongly. The Gentleman complained, that 


they were ſtupified, forced down they did not know why, unleſs it 


Were 


Flaſhes of Lightening and Claps of Thunder, that ſtill approached 
nearer us: Between Two and Three, a Flaſh came ſo violently up- 
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Effects of Lightening. 
were for want of Breath; and of Pains and Numbneſs in their Limbs, 
They had likewiſe on different Parts of their Bodies ſuch reddiſh 
Wheals as were ſeen on the Lady's Breaſt: But theſe Symptoms va- 
niſhed the next Day. The other two Perſons at the further End of 
the Room were untouched; they were all ſenſible of a ſulphurous 
Smell. The Pane of Glaſs exactly behind the Lady's Waſt, was 
perforated by a round Hole of an Inch and half Diameter, as if done 
with 2 Diamond, or rather a Wind-Gun; but no where thereabouts 
could I diſcern the leaſt Traces of Fire, or Heat, nor on the Lady's 
Clothes (having no Stays on) the Signs of any Violence. On a more 
nice Examination of the Body, in the Preſence of the Friends, that 
Evening, I diſcovered on the left Loin, taking in part of the Spine 
of the Os lium, which was ſomewhat ſwoln, a deep Contuſion of the 
{ame Dimenſion with the Breach in the Glaſs: The Skin was neither 


indurated, nor pierced: The Blood in the Capillaries all round, but 


chiefly up the Back, ſettled, the Colour of which was eaſily diſtin- 
guiſhed from that of the Streaks, and the circular Impreſſion, 2 5 
The Phenomenon, that cauſed this Misfortune, roſe from the N. E. 


firſt lid off the Gabel-Beam, and the Bricks on the back part of the 


next Houſe, filled a little Court with Flame and Smoak, then turned 
a Leaden Spout contrary to it's former Direction, mounted over the 
Roof, and, cracking a Stack of Chimneys, dropt down at the Win- 
dow where the Huſband and Wife ſate. Some credible People that 
ſaw it, to their great Terror, aſſure me, that it was a Ball of Fire, 


and that it burſt with the loudeſt Report they ever heard ; and then, 


with a hiſſing Noiſe, paſſed about a Yard from the Ground through 
an adjacent Street, and rolled off to the S. W. Some Workmen 
there, and on a neighbouring Hill, obſerved the ſame, 

In my Opinion, the Mortality of this Blow may be accounted for 
from the known Effects of impriſoned Air only, when ſet at liberty, 
as the Appearances on the Skin may, from other active Particles hur- 
ried along with it at the time of the Exploſion. The Impetus being 


| firſt received on the Parts deſcribed, occaſioned her Death to be leſs 


iudden than uſual in ſuch Caſes. 


4. We have had more Lightening and Thunder lately in one week, 7 firther 4 
than ever has been known in that ſpace of time: And what was more ex- count Ly the 


traordinary, the Continuance of it for 9 or 10 Hours together, with J. Ne. 394- 
pag. 120. 


little or no Intermiſſion, and at ſuch a Height above us. So far has 
this been from doing any great Damage near us, that in the Opi- 
nion of the Country-Farmers, it had very good Effects, eſpecially at 


the beginning during the Heat: For the little Inſects, that in ſome 
Places threatened the Deſtruction of the Hops and ſome other Plants, 


icll off like Bees by the Steam of a lighted Match. 
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Effects of Lightening. 

5. On December 6, 1729, in the Afternoon, there happened terrible 
Thunder and Lightening, which alarmed the whole Neighbourhood, 
and about four of the Clock or thereabouts, as the Wife of one Millan 
Griff. Morgan of Pencarreg, was carrying a Pail of Water into the 
Houſe, ſhe was no ſooner come over the Threſhold into a ſmall 
Entry that leads towards the Fire, than there broke ſuch a violent 
Clap of Thunder, after its Forerunner (Lightening) that ſhe and three 


of her Children were inſtantly bereaved of their Senſes, and lay (they 


Till the next Neighbour happened to come in (the Huſband being 


know not how long) miſerable and ghaſtly Monuments of the terrible 


Shock; and (if my Memory fails me not) they lay weltring in their 
Blood, before they recovered, and were able to creep to the Bed, 


then abroad at his Day-Labour) to aſſiſt them. The Cauſe, whart- 


ever it was, whether Thunder-Bolt, Thunder-Ball, Lightening, Gs. 


| ſtruck ('tis imagined) at the Eaſt End, near the Foundation, into the 


Hearth, and cleaved in two a thick Stone of about half a Yard in 
Breadth beyond the Fire (which we commonly call in Welſh Penta; 
one Part whereof ſtill} remains, and that cleft, but the other is ſhat- 


tered into ſmall Particles and Splinters, and thoſe ſhot into their 


Fleſh, which ('tis preſumed) did the moſt, Hurt. About twenty-four 


or more of thoſe Stones were from Time to Time taken out of their 


Wounds; two of thoſe, being all I could get, I have ſent for an In. 
france. It appears, that afterwards it forced it's Way out through 
the Wall on the South. ſideæ within the Compaſs of the Hearth, when it 
made a terrible Breach from Top to Bottom, and removed the Stone: 


from the Foundation, and nigh thereto made a deep Hole perpendi- 


cular in the Earth, that one might thruſt in a Staff to the Wriſt, as 


the Woman herſelf informed me. That part of the Wall was made 
up before I viewed the Spot. By the Violence of it, the Brand-Irons 


and Legs thereof were ſtrained, and when they endeavoured to put 


them to their true Poſition as before, they found them ſo burnt up, 
that they fell a-ſunder like ruſty Iron, or Wormeaten Timber, and 
ſo became of no further Uſe. The Partitions in the Houſe, which 


were of no ſtrong Subſtance (being watled, ſuch as they have in Country 
Houſes) were moved out of place, and a Cheſt full of Corn forced 
down towards the Door, ſome Yards from the Place where it ſtood. 
The Bucket the Woman had in her Hand, and other wooden Velle!s 
in the Houte, were all or moſt of them ſhattered, Diſhes and Spoons, 
Sc. blown off, and after ſome Days, found and gathered in the Gar- 
den, on the North-/ide of the Houſe, ſplit and broken, with ſome 
Yarn that was hanging in the Top of the Houſe, found out of Doors 


a while after; and many more Diſorders than I am able to account 


tor at preſent, 


The Woman has quite loſt her left Eye, ſhe was ſpeechleſs for a 
Week or nine Days, and could not ſwallow. She has lately had + 


few Stones come out of her Mouth, under the Tongue, — 
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ther Parts inwardly: The Tip of her Tongue 1s taken off, as far 
as I can gueſs, for ſhe is ſtill liſping; three of the fore Teeth of 
the under Jaw are broken, and the lower Lip is flit, but is now 
pretty well healed; the ſecond and third Fingers of the Right-hand 
are quite off, and the Colour of that Hand is ſtil] like a Flame of 
Fire, as if there were yet remaining ſome igneous Particles in it. She 
has ſuch a terrible Gaſh upon that Shoulder between the Joints, that 
once one might cover an Egg in it, very painful; belides three or more 
Bruiſes upon the Arm down to the Wriſt, that ſhe is not able to heave 
or lift it up, without the Help of the other Hand, belides ſeveral 
other Wounds and Bruiſes over great Part of her Body. A Boy (an 
Ideot) had his Hair all ſindged, his Face and Breaſt all ſcorched 
with Bliſters like Bladders running from the raw Fleſh, with ſeveral 
Stones taken out from his Body and Legs, and two other ſmall Chil- 
dren ſuffered greatly; ſo that the Wounds are reckoned by the Wo- 
man that uſed to dreſs them, to be Thirty at leaſt between the Mo- 
ther and Children: only one Girl about ten Years old, or thereabouts, 
that ſtood at a Diſtance next the Doors eſcaped, having her Cloaths 
only ſindged, and no Hurt done her. I had almoſt forgot to mention 
the ſeveral Splinters of Bones taken out in dreſſing their Wounds, that. 
I could not get. It is worth obſerving alſo, that they did ſmell ſo 
F ſtrong of the Sulphur and bituminous Matter for ſome Days, that one 
could hardly go near them. They are now, free from any grievous 
=> Pain ſo that they go about. Ne . 

This Account was ſent me by Mr Fenkin Jenkins a Clergyman, who 
lives in that Neighbourhood: About halt a Year after I was that Fs 
Way, and viewed the Breach made in the Houſe, and the Wounds 
which the Woman and her Children had received by the Stones lodged 
in their Bodies, ſome of which were not then healed. The Woman 
then gave me the little Piece of a Stone, wrapped up in the brown 
Paper, which ſhe ſaid ſhe had taken out of her Tongue, above five 
Months after this Diſaſter had happened. : 

XXII. I. The 26th of Oꝶober, being on the River coming up to 8 
London, about half an Hour paſt Ten, the Sun being then about z, erg 
twenty Degrees high, I obſerved a Circle about the Sun, which is Halley LL D, 
by no means unuſual, when the Air in chilly Weather, ſuch as it is K. S. S. Nv. 
now, 1s replete with ſnowy Particles; which Circle was of the 444 Pa. 

Size in which it always appears about 23 Degrees from the Sun. 
and faintly ting'd with the Colours of the ris When this Circle 


= 
2 


9 happens, I always look out, to ſee whether any other of the 
phenomena that ſometimes attend it do at that Time appear, ſuch 
== Parhelia, and other coloured Circles, concentric with the Sun, and 


iometimes, as once I ſaw it, excentric as alſo a white Circle round the 
Zenuh, in equal Altitude with the Sun: But this Time, the Air being 

thickned with a hazy Vapour, and the Smoke of the Town, I could 
only lee to the Eaſtward a luminous white Patch, which for about 
—_— K-2- twenty 
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twenty Minutes ſhone through the thick Air very conſpicuouſly, of 

about two Degrees Diameter, as near as I could eſtimate it, and a. 

bout the ſame Altitude with the Sun: and from it, towards the Sun, 

there ſeemed to proceed a long white Tail, much narrower than the 

Mock-Sun, but which I took to be a Segment of the white Circle 

which I once ſaw entire in London. Had the Air been clear, I doubt 

not but much more of the Phenomena of the Parbelia might this Time 

have been obſerved: and I hope, that from our Neighbourhood ſome 

Member of the Society may furniſh us with a fuller Relation. By: 

how to explain theſe Appearances, and account for the Magnitude 

of theſe Circles, is what ſeems ſtill wanting. = 5 

Two Parhelia, 2. About Ten of the Clock in the Morning, on Sunday Ockoler 

me re at of 22. 1722, being at the Houſe of Samuel Barker, Eſq; of Lyndon in 

* verted. vieh the County of Rutland, after an Aurora Borealis the Night before 

Halo, ard (Wind W. S. W.) I faw an Attempt towards two Mock-Suns, as! 

it's brighte/} had done ſometimes formerly, of which I immediately informed 

Ire, bythe Mr Barker, though without any great Expectations of what followed, 
Rev. Mr x 5 | 1 | 

William About f or of an Hour after, I went to view the Heavens, and 

Whiſton. then found the Appearance compleat ; and when Mr Barker and o- 

M. A. No. thers of the Family were called, we all ſaw it, and all ſaw indeed 


309- Pag. what we had none of us ſeen before; I mean two plain Parhelia, or 


212. 


Mock-Suns, tolerably bright and diſtinct; and that in the uſual 
| Places, viz. in the two Interſections of a ſtrong and large Portion ot 
Fig 6. an Halo, with an imaginary Circle, parallel to the Horizon, paſſing 


through the true Sun, I call this Circle here imaginary, becauſe it 


was not it ſelf viſible, as it ſometimes has been at ſuch Appearances, 
Each Parhbelion had it's Tail, of a white Colour, and in direct Oppo- 
ſition to the true Sun; that towards the Eaſt was 20 or 25 Degrecs 


long; towards the Weſt about 10 or 12 Degrees; but both narroweſt 


at the remote Ends. The Mock-Suns were evidently red towards 


the Sun, but pale or whitiſh at the oppoſite Sides, as was the Ha 


allo. Upon caſting our Eyes upward, we ſaw an Are of a curious 
inverted Rainbow, about the Middle of the Diſtance between the Top 
of the Halo and our Vertex. I mean this, when Allowance is made 


jor the uſual Inequality, that appears between the ſame Number of 


Degrees, nearer to and remoter from that Vertex. This Arc was 
as diſtinct in it's Colours as the common Rainbow; and, with the like 


Allowance as before, of the ſame Breadth. The red Colour was on 


the Convex, and the blue on the Concave of the Arc; which ſeemed 


to be about 90 Degrees long: It's Center in or near our Vertex. On 
the Top of the Halo was a kind of inverted bright Arc, though it“ 


Bend was not plain. The lower Part of the Halo was among thc 
Vapours of the Horizon, and not viſible, The Angles, eſpecially 
as more exactly meaſured on Monday, near Noon, when the ſame 

Appearance returned again, but more faintly, were as follows, Sun's 
Altitude 223; perpendicular Semidiameter of the Halo 23 Di- 
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Fance of the Rainbow from the Top of the Halo 23%; ; Semidiameter 1 
of the Arc of the Rainbow, if our Vertex be ſuppoſed it's Center, 12%. | "Rt 
The Phenomenon laſted each Day for an Hour and an half, or two b 
Hours. What was moſt remarkable on Monday was that the Wind, 
| which on Sunday had been almoſt inſenſible, was now become ſenſi - 
ble, and changed to N. N. E. that the Halo was ſenſibly become oval; 
it's ſhorter Axis parallel to the Horizon; and the two Mock. Suns, 
which were then bur juſt viſible, eſpecially that on the Eaſt, were 
* not in the Halo, bur a Degree or two without it, which I aſcribe ro. 
the unuſual Shortneſs of the Horizontal Diameter; which Poſition. 
of the Mock-Suns, does not appear to have been hitherto taken No- 
tice of by any, though it was now very ſenſible. IA ae 
On Thurſday Morning, O#0b. 26. as I was coming in the North- 
ampton Coach towards London, about 9 of the Clock, the Halo re- 
turned larger and clearer than before; and the two Mock-Suns juſt 
attempted an Appearance therein, as on Sunday; but the Air becoming. 
thicker and thicker towards Rain, I faw them no more, I add no- 
thing to this Account, but only, that Aug. 30. before, I ſaw at the 
ſame Place (Rutland) a remarkable Halo, whoſe upper Part had it's in- 
verted Arc reddiſh within, and pale without, but brighter and more 
vivid than ever I ſaw in my Life: That we had there, Sept. 11. in 
the Evening, the lighteſt and moſt remarkable Aurora Borealis, with. 
it's unaccountable Motions and Removals, that ever ſaw; excepting, 
that original one. March 6, 1718: That it was ſeen in Northampton- 
ſhire, at the Bath, and elſewhere: That the Vertex of the Columns 
which ſhot upwards, was not our Vertex, but evidently 15 or 20 De- 
grees diſtant towards the South; and that the Wind was in Rutland | 
North, as I obſerved myſelf; at the Bath, Weſt, as Mr Molyneux obſer- 
ved; and, as I am informed by Sir Robert Clarke, in Northamptonſhire 
South; at all the ſame Time, which deſerves particular Reflexion. 
3. March 22, 1721, about half an Hour after 5 in the Afternoon , Ireland, 
? nearly, I ſaw a diſtinguiſhable Parhelion, the Sun near Yet, about 4 Arthur 
z an Hour high, the Wind and Carry of the Clouds, about N. and by Dobbs Z/7; 
: E. the Sky in ſeveral Places obſcured with light Clouds, and the Sun Ne. 372. pag. 
entring into one ſomewhat more watery, yet fo as to diſtinguiſh it's 
Diſk. At firſt appeared below the Sun, breaking out of the Cloud, 
ſuch Rays as are uſually ſeen in an Evening, in a Sky interſperſed with 
Clouds. In a little Time appeared at the ſame Height with the Sun, 
as near as I could gueſs, having no Inſtrument, a luminous Spot, be- 
ing about four Times the largeneſs of the Sun's Diſk; and about 30 
Deg. diſtant from the Sun to the Southward, which was covered with 
the lively Shades of red and yellow on the Side next the Sun, and 
encreaſed in Splendor (ſo as ſcarce to be born by the naked Eye) till 
it exceeded the Brightneſs of the Sun. which was then under a thin 
Cloud, ſo as ealily to perceive his Diſk. After this had appeared a- 
: vont 3 or 4 Minutes, I finding it to be a real Parbelion, began to lool 
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about for the Halo they generally appear in; and as I obſerved ſome 
Rays reſembling a Glory to point upwards from the Sun, I faw in 


| thoſe Rays at the ſame Diſtance (being, as near as I could gueſs, a. 


bout 30 Deg. perpendicularly above the Sun) the Colours of the Hal 
appearing as in the luminous Spot; but inſtead of finding it, as ! 
expected, in a Circle ſurrounding the Sun, it was inverted, yet not 


circular, but making an obtuſe Angle, the point towards the Sun. 
then looked to the Northward of the Sun, and as the Cloud, which 


was thicker on that ſide, moved ſouthwardly, a luminous Spot began 
to appear at the ſame Diſtance from the Sun as the other, and in the 


ſame Parallel of Altitude, which had the ſame Colours towards the 
Sun, and increaſed in Brightneſs, but did not come up to the Bright. 


neſs of the other Spot, yet was as luminous as the Sun then appeared: 
this Spot was very little bigger than the Sun's Diſk, As the Cloud 
mov'd on, till it came to about 60 Deg. to the Southward of the Sun 


and 3o Deg. from the Spot, at an equal Height there appeared another 


Spot tinged with the Colours of the Rainbow. The whole Appear- 


ance laſted a Quarter of an Hour. The Reaſon of my not ſeeing the 
Halo's, which generally appear with them, was, that there was a good 
deal of clear Sky above the Sun, and the Cloud was too thick be. 


low it. 


A. The Place of the Sun, being nearly Veſt about 12 or 13 Deg, above 


the Horizon, being about an Hour before Sun- ſet. 


B. The luminous Spot, being about 30 Deg. to the Southward, of the 


Sun, as near as I could compute, having no Inſtrument to take 
the Angle, and in the ſame Parallel of Altitude; the Spot was not 


fo well defined as in the Scheme, being more imperceptibly ſhade 


2 o - DO o * 
off in the Cloud, the two ſemicircular Lines next the Sun were thoſe 


tinged with the Colours; the neareſt the Sun being of a deep ſcar- 
jet, the inner one a deep yellow, both the Colours being ſoftned 


as they fell off from the Sun, all the reſt of the Spot being an in- 


tenſe Light, ſo as the naked Eye could ſcarce bear it. 


C. The other Spot to the Northward, which appeared ſome time after 


that marked B, being not quite ſo large, nor the Colours ſo intenſe, 


but the ſame way diſpoſed, thoſe next the Sun being red, the nent 


yellow, and the reſt white. e N 
D. A Spot in the Cloud, as it moved ſouthwardly, till it came to a- 
bout 60 Deg. Diſtance from the Sun, which had the Colours as in the 
other Spots, that next the Sun being red, the next yellow, but 
much fainter than in the Parhelia. Eo 


. The Appearance of two Segments of Circles, at about the ſame 


Diſtance from the Sun, as the Parhelia, being perpendicularly a- 
bove it, the Colours being fainter than in the Parbelia, but the 
fame Way diſpoſed, the lower Lines next the Sun expreſſing the 
red, and the upper the yellow, T1 
I | — 5 ne 


— 


I 79 


The Colours at D, and E, as they were not ſo intenſe, neither 
were they quite ſo broad as thoſe at B and C; the two Colours be- 
ing added together were about 4 of the Diſk at B, and the Colours 
in the ſame Proportion at C; the Diameter of the Parbelion at B, be- 
ing about double the apparent Diameter of the Sun, as near as 1 
could compute, as in the Scheme 1s expreſſed. 1 
The Centres of the Segments of the Halo's marked E, if not in the 
Parbelia, were very little below 'em. e | 
Below the Sun and Parbelia the Cloud was too thick to diſcover a- 
ny thing thro? it; and above them, till near the Segments marked 
E, the Sky was ſerene and nothing obſcured; but at E, where the 
Rays, which pointed upwards from the Sun, terminated, it appeared 
hazy, and ſo thick as to reflect the Colours. : FFF 
4. On Wedneſday, March iſt, 173%, walking in a Garden at Ren- Fur ſcen ar 
ſington, about a quarter after Ten I happened to obſerve the following 33 1 
Appearance. 1 fon, No. 308. 
I at firſt took notice of the Halo about the Sun, V. M. with its pag. 257 
uſual Circumſtances, which are pretty frequent; the upper part of it ; 
was very luminous, having a confuſed mixture of the Rainbow-Co- 
lours in it, and being touch'd at the Vertex with the two other Cur- 
vatures, OVR, NVT, in the Situation which the Scheme ſhews; tho? Eg. 8. 
the latter Arch NVT, did not appear till ſome time after. The Bot- 
tom part of it alſo at M, which appeared a little above the Horizon, 
had ſomething of the ſame nature, but not in ſo great a degree. 
1 J perceived, preſently likewiſe, the two Parbelia, A, B; whoſe 
| Diameters were pretty large, and whoſe Brightneſs and Colour was 
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pretty much as the upper part of the Halo, 1 . 
'Y As the Halo was at that time not quite perfect, but had ſome parts 
1 interrupted, I thought that the two Parhelia were in the Circumfe- 
= rence of its Circle, as uſual ; but after about a quarter of an Hour, 


I directly obſerved the Halo to paſs between the Parbelion A, and 
5 the true Sun; and J have no reaſon to doubt the ſame of the other, B, 
alſo, tho? I do not remember that I directly obſerved that. 
The Parhelia A, B, therefore, which were but a little diſtant from 
the Circumference of the Halo, began now to appear with narrow, pale, 
whitiſh Streaks of Light, in the nature of Tails, proceeding from 
them; but ſoon extended themſelves ſo far, that they met in the 
Point oppoſite to the Sun, and formed the Great Circle, ABCD, 
2 to the Horizon, whoſe Breadth was about half that of the 
TY R 
Upon viewing it carefully all round, I ſoon diſcovered a third 
Mock-Sun, C, of a plain whitiſh Light, without any mixture of Co- 
jours, (which was allo the Caſe of the great Circle,) and preſently 
alſo a fourth, D, both of them pretty exactly reſembling each other, 
(as the two firſt did themſelves likewiſe,) very much inferior to the 
Parbelia A, B, in Brightneſs, tho' not ſo much in magnitude; for F 
hi eſtimate. 


_ eſtimate their Diameters to have been to the two firſt Parbelia, as 4 
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As I had no opportunity of meaſuring the ſeveral Angles, I have 
placed the Mock-Suns, C, D, in the Scheme, rather in Agreement 
with former Obſervations, than my own Gueſſes; for they appeared 
to me to be at a greater diſtance from each other, and nearer reſpec. 


tively to the two firſt Parhelia, which Difference M. Huygens attri. | 


butes to the different Altitude of the Sun. 


The Arch, NVT, not being very viſible while the Great Circle 
was, and indeed not extending itſelf at any time near ſo far as to the 
Parbelia, or the Circumference of the great Circle, I could not deter. 
mine by a direct Obſervation, whether the Parhelia A, B, appeared 


in the Interſection of that Circle produced, with the great Circle; but 
the Curvature appeared to me ſo plainly different from that, it's Cen- 


ter not being, I reckon, above M, that I cannot but believe the Par- 
belia, A, B, were neither in the Interſection of NVO, with the great 


Circle, AB CD, nor of the Halo with the ſame Circle, in one ot 


which Circumſtances they have hitherto appeared; but between thoſe 
two Points, and much nearer to the Circumference of the Halo. 


I thought I ſaw plainly at one time likewiſe, a ſmall Portion of a 
Secondary Halo, if I may ſo call it, as in the Scheme at P. Ir ſeem- 


ed evidently to be an Arch of a Circle concentrical with the Halo, and 


tinged with the Rainbow-Colours, whoſe Diameters might perhaps 
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be to that of the Halo, as 4 to 3; but as it appeared but for a little 
time, I would not be thought poſitive ahout it. : 
I don't at all remember, that during the time I watched it, I ever ob- 


ſerved the great Circle AB C D, to be viſible within ghe Halo, between 


A and B, tho all the other part of it was ſometimes very perfect. 


This Face of the Heavens continued, tho? with an Interruption of 


ſome parts now and then, till about a quarter after eleven, when I 
left it, and could not return till about twelve, at which time the Sky 
was clouded over, (which had been before only hazy, a ſure Criterion 


of theſe Appearances) and this Phænomenon no longer vilible. 
XXIII. On the 7th of September laſt, about Nine in the Morning, 
I was riding with ſome Friends over Port- Mead near Oxford, The 


Morning had been miſty, and the Graſs was very wet with the Dew. 
We had not been long out, before the Air cleared up, and the Sun 
began to ſhine very bright. We ſoon after had the Satisfaction ot 
ſeeing a Rainbow upon the Ground, whoſe Colours were very neat 


as lively as thoſe of the common Iris: This was extended upon the 
| Ground for ſome Hundreds of Yards, and the Colours were ſo ftrong, 


that it might have been ſeen much farther, had it not been terminat- 


ed by the Bank, and Hedge of the Field. It is hardly worth while 


to abſerve, that it continually changed it's Place as we moved along, 


ſince this is no more than happens in other Rainbows, The more re- 


markable Particulars were theſe: 
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24 Luminous Appearance. 
1. That the Figure of it was not round, but oblong being as I 
conceive, a Portion of an Hyperbola. | 
2. That the Convex Part of it was turned towards the Eye, and 
the Vertex was at a ſmall Diſtance before us. fy 
3. That the Colours took up leſs Space, and were much more live- 


ly in thoſe Parts of the Iris that were near us, than in thoſe at a 
Diſtance. 


Theſe Phenomena may eaſily be accounted for, by comparing this F. gs. 
Iris DCE, with the common Iris xi Ee formed by Drops falling in 


the Air at a ſmall Diſtance from the Eye of the Spectator H, and 
touching the Ground wich the lower Part of it's Arch in E, the ver- 
tical Point of the Iris DCE. Produce the Cone Hi Ee: It's Inter- 


ſection with the Plane of the Horizon will give the Figure of the Iris 


DCE. Hence it follows, SN 
I. That as the Angle e HG happens to be greater, equal to, or 
leſs, than go deg. the Figure will be a Hyperbola, - Parabola, or 
, 1 80 . 

2. That as the Sun was about 30 deg. high, when we viewed the 
Phenomena, the Iris was a Hyperbola. 


3. That the Arches of the ſame Iris, conſiſting of Colours of dif- 


ferent Refrangibility, may alſo in ſome Caſes be different Sections of 
the Cone, 1: ee 


4. That ſince the Angle HF is always given; from the Height 


of the Point of View H G, and the Sun's Altitude SLA, the Di- 
menſions of theſe Iris's are eaſily determined. 55 . 


XXIV. It began about 10 a Clock on January 12th 17425 but had 4 Luminous 
nothing very remarkable till about half an Hour after Eleven, when _— in 


By 


erci- 


I was call'd out to ſee it, by the Servants, who had been looking at 


it about half a quarter of an Hour, and told me it looked juſt like Philip P 
Fire. But it appeared firſt to me in long Streams of Light, of a val, E No. 
round Body, as at A, and very bright, tho' ſome were coloured, 364. Pag. 21. 


as at Aa. They came before the Wind, which was then We, 
as near as I could gueſs, there not being a Cloud in the Sky, 
and the brighteſt Moon I have known. We had Rain about 


Vive, but at 6 a Clock the Night was clear. The Streams of Light 


AA, moved very flow, (there heing but little Wind) but as they 


moved they joined, and, ſwelling out in the middle, formed them 
lelves into the Figure þþB, continuing to advance ſlowly in that 


ſhape for about a Minute, when the two Ends bb, approaching near 
each other, as deſcribed by the pricked Lines, the advanced part B, 
ſuddenly, and with great Swiftneſs, ran back, and joining it ſelf with 
the Ends bb, formed it ſelf into the Figure C, quivering in the upper 
part, and darting down perpendicularly in ſharp Points, as at DDD ; 
and it's Colour from a bright Light changed into the Colours of a 


Rainbow, but much fainter, It continued this way about a Minute, 
SY DUL.-YL. Part u, -- L | and 


Fig. 10. 


$2 A great Meteor at Cambridge. 
| and then the ſharp points DDD, gathering themſelves up into 3a 
it changed again into a ſquare Sheet of Light, as at E, and ſwelbd 
out at F, as before at B; and advancing leiſurely, repeated the ſame 
Scene as before, *till it feemed at a great diſtance to diſperſe it ſelf 
into ſtnall thin light Clouds; tho? *tis probable that to thoſe who ſaw 


it in a like Situation, as it travelled, it might make the ſame appear- 
ance as it did to me. I was very particular in obſerving it, and the 


next Morning drew it, and I think very exactly. I ſhould have con- 
tinued longer to look at it, (which I did for above a quarter of an 
Hour) but that it was exceſſive cold; the beginning of it was very 


like the Aurora Borealis, which has been very frequent this Winter 


here. To” SN RP 
4 great Me- XXV. I am told that ſome Streams were ſeen to ſhoot forth im- 


zeor at Cam- mediately after Sun-ſet, and that they did not perfectly ceaſe till a- 
bridge, by Mr 


Roger Cotes, 


Eßer, No. 365. Wards the North and North-Weſt : Theſe were not of long Duratior, 
p. 66. but were ſucceeded by others which appeared and vaniſhed again by 


turns, ariſing from, and aſcending up to Places in the Heavens, ct 


very different Altitudes above the Horizon. From the Time I be- 
gan to view them, they continued to aſcend more and more copi- 
ouſly, being propagated ſtill further and further from the North to- 


_ wards the Weſt and Eaſt, and directed always to the Head of Ce. 


mini; till at length, when they ſeemed almoſt to meet at the Point 
of Convergence, they began to aſcend up towards it from the South- 
ern Parts alſo, and all around it; inſomuch, that at a quarter after 


Seven, we had a perfect Canopy of Rays over us: The bottom of 


this Canopy did no where reach down to the Horizon; for near the 


North, where it deſcended the moſt, it's Altitude was about 10 or 


15 Degrees; and near the South, where it deſcended the leaſt, it's 
Altitude was about 40 Degrees. It remain'd in this State about 
2 Minutes, during which time, we ſaw ſeveral Colours, ſome 
fainter, and ſome more permanent, others brighter, but quickly 
vaniſhing. Thus in the Weſt I obſerved the Rays to be tinged for 


ſome conſiderable time with an obſcure and heavy red; and in one 
of the brighteſt Streams at another time, there ſuddenly broke out 2 
very vivid red, which was inftantly and gradually ſucceeded by | 


the other priſmatick Colours, all vaniſhing in about a ſecond of time. 
Theſe Colours affected the Senſe ſo ſtrongly, that I thought them t9 
be more intenſe than thoſe of the brighteſt Rainbow I had ever lee". 
A ſmall time before the Appearance Joſt it's Perfection, we were ſur- 
prized to obſerve a ſhaking and trembling of the Streams, chiefly in 
their upper Parts, during which, their Convergence was confound- 
ed, and the whole Heaven ſeemed. to be in a Convulſion. Art the 
fame time I could perceive Waves of Light towards the North, 
which moved upwards, and in their Motion croſſed the Streams, Iy- 


bout 3 or 4 in the Morning. It was after 7 before I had Notice of 
Plunian Pro. it · At firſt I ſaw only two or three of the Triangular Streams to- 
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A great Meteor at Cambridge. 


ing parallel to the Horizon, Theſe Waves were different from thoſe 
broad ones, which you mention, and which I alſo took notice of; 
their breadth ſeemed to be about a Degree, their length about 90 
Degrees; and I can compare them to nothing better than thoſe 
ſlender Waves upon the ſurface of ſtagnant Water, which are made 
by caſting in a ſmall Stone. a 
A bout ſeven or eight Years ago, I happened to ſee a Meteor which Eg. 11. 
it will be of uſe to deſcribe to you. Along the Horizon in the North, 
there lay a white and luminous, and ſeemingly denſe Matter in the 
form of a Cloud, repreſented by a bed; the length of it, a) was 
about 10 or 15 Degrees. From this there aroſe directly upwards, 
pointed Streams of the like luminous and white Matter, which yet 
did not appear in any part of it to be ſo denſe as the former; and 
grew gradually more and more rare in it's upper Parts, ſo as to va- 
* _ niſh almoſt inſenſibly at the Points. There was ſome little Diffe- 
* rence in the Height of theſe Streams; but they generally aſcended 
up to about 4 Degrees above the Horizon. They were very 
numerous and contiguous to each other, and ſeemed to be compoſed 
6 of very lender parallel Filaments or Rays. This was the common 
7 Appearance, and the only remarkable Thing that I farther obſerved 
3 was, that ſometimes a Fire or Flame would break out in the Cloud, 
4 a he d, and move along it in in a direction parallel to the Horizon: 
And during this Motion, a pointed Stream directly over the Fire 
ſeemed to run along with it, and to paſs by the other more fixed 
Streams, to which it always kept itſelf parallel. 
1 I am perſuaded that the late Appearance was of the ſame kind with 
F this, which I have now been deſcribing. For let AB, repreſent the 
Plane of the Horizon, C the place of the Spectator, EF a fund of 
b Vapours, or Exhalations at a conſiderable Height above us, diffus'd 
every way into a large and ſpacious Plane, parallel to the Horizon. 
| This fund of mixt Matter by Fermentation will emit Streams from it 
ſelf, ſuch as EG, F H, Sc. which, if the Wind be perfectly 
ſtill, will aſcend perpendicularly ; if it be boiſterous and irregu- 
lar, they will be blended and confounded together; but if it be very 
gentle and uniform, as it was at the Time of our Appearance, they 
will be inclined towards the Point of the Horizon, which is oppolite 
to that from which the Wind blows. Now if ADB repreſent the 
_ Concave of the Heavens, and a Line C D, be drawn parallel to the 
Columns E G, F H, Sc. *tis certain by the Rules of Perſpective, 
1 that theſe Columns will appear upon that Concave to converge all 
YH around towards the Point D: Thus the Column, E G, will ſeem to 
ariſe from the Point e, to aſcend up to g, and to take up the ſpace 
g; and in like manner the Arch f þ will be the Projection of the 
Column F H. From hence it is evident, that the Reaſon why the 
Triangular Streams aſcended at firſt only from the Northern Parts 
of the Heavens was this: The Fund of Matter; E F, was not yet 
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84 An Aurora Borealis. 


arrived by it's Motion to the Line C D, after it had paſſed that 


Line, it is plain they muſt appear to aſcend from all Quarters, A 
great number of Columns being therefore diſpoſed to emit Light at 
the ſame time, cauſed that perfect Conopy, which I deſcibed above. 
The reaſon why that Canopy deſcended lower in the North than in 
the South, was this : The ſhining Columns, which had not yet paſſed 
the Line C D, were more numerous and more remote from it than 
thoſe which had paſſed it ; for if the Point E, be farther diſtant from 
CD than the Point F, the Arch Ae, muſt needs be leſs than the 


Arch Bf An irregular Guſt of Wind blowing upon and ſhaking the 


Columns, was (I ſuppoſe) the Cauſe of that trembling, which 
appeared in the Triangular Streams, and the Cauſe alſo which de. 
ſtroyed that fine Appearance of the Canopy. The flender circy- 
lar Waves ſeen at the ſame time might alſo be explained from the 
ſame Cauſe. I need not detain you any longer by endeavouring to 


make out ſome other particulars of this unuſual Appearance: I fear 

1 have been already too tedious. However I will not omit to men. 
tion a very eaſy Contrivance by which the Thing may be tolerably 
well repreſented to view. Take a Hoop and round about it faſten 
ſeveral ſtreight Sticks parallel to each other, but all inclined to the 


Plane of the Hoop, hold this Plane parallel to the Horizon, and in 
that Poſture move it with Sticks over a Candle, the ſhadows of 


the Sticks upon the Ceiling of your Room, will converge to a Point 7 


not directly over the Candle, (as they would have done, had the Sticks 
been perpendicular to the Plane of the Hoop) but to the Point in 
which a Line drawn from the Candle parallel to the Sticks, ſhall in- 

terſect the Plane of the Ceiling. _ „„ 
An Aurora Chaſmata, uti vocantur, cœli, quæ alias horizontale lumen & au- 
Barecli, Sept. rora ſeptentrionalis audiunt, Suethice Nord. ſejen, Nord. jus, Nordblyſi, 
oo Votn Nordblaſs, Literſzjen, Lyſſnor, Sc. illæ, vulgi, judicio, acies, ſeu 
- by E. J. Burr- exercituum præliorumque ideæ, Meteoron in regionibus noſtris, ali- 
man; 42. Lit. iſque Polo vicinioribus, illuſtre ſane & frequens (frequentius hodie 
3 uam olim nobis ætate provectiores perſuadere volunt) juſta cum di- 
No. 38 en ligentia ſæpius obſervavimus. Communicabimus unicum, quod A. 
"270. - 1717. d. 20, Septembris in nocturno itinere accuratius conſiderare 
| licuit, & cujus rarior planeque ſingularis facies conjecturam de natu— 
ra phænomeni paraſtatic 

endi anſam dedit. 
Erant ſolito plures phaſmatum horuncce tractus, arcus nimitum 
albicantes & reliquo cœlo (ſereno utique ac tranquillo) lucidiores, 
duatuor ad minimum aut tres, mediocribus tenebrarum intervallis di- 
ſtincti, & unus ſupra alterum poſiti. uod autem rariſſimum ad- 
ſpectuque jucundum, dictorum arcuum diſtantiæ ſub ipſa Cynoſura 


a eruditorum examini accuratiori heic ſubjict- 


maximæ (infra quam ſupremus quidem ultra viginti & ſex gradus 


non conſiſtebat, quippe per quem ſtella Urſæ majoris Dubbe leviter 
fubiade tranſparebat) verſus horizontem utrinque ſenſim decreſcebant, 
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An Aurora Borealis. 


donec illi tandem in ipſis orientis oceidentiſque cardinibus mutuo ſeſe 
interſecarent, haud ſecus quam in artificiali globo Meridiani ad Polos 
ZXquatoris convergere cernuntur. Candidi iſti arcus ſeu ſemicirculi 
maximam partem ex ſtriis diſtinctis & ad horizontem normalibus 
conſtabant, præſertim in ſummitate, vel ſub ipſo ſeptentrione; ad 
Jatera lux debilior. conſpiciebatur ac ſubobſcura. ; 

Striarum geminus erat motus, horizontalis unus, alter perpendi- 
cularis: hic minor longe & tardior, ut vix circularem arcuum for- 
mam turbaret ; ille varius ſimul atque celerrimus, ab oriente in oc- 
cidentem, & retro. Quoties autem ſtriæ plures ( quod ſæpius acci- 
debat) a contrariis venientes plagis ſibi invicem occurrebant, ſive 
id in medio arcu, five alibi fieret ; toties, quaſi ex illa radiorum 


mixtura ſeu multiplici interſectione proveniens colorum pulcherrima 


apparebat varietas, & quidem ordine prorſus eodem atque in priſma- 
te vitreo, explicatis ſolique obverſis avium minorum pennis, aliiſve 
corporibus ſimilibus colores product ſolent. „„ 

HFinc vero dari occaſio poterit adhuc de Opticis phænomeni ratio- 
nibus, cum Carteſio in de Meteoris Cap. VII. F. 18. cogitandi; fed 
neque tamen ideo ſubtiliori materiæ ſulphureæ in regione aeris infe- 
riori accenſæ omnem denegari poſſe locum exiſtimamus. Ipſi enim 
alias ſepius, præſertim in chaſmate A. 1716. d. 17. Martit heic longe 
illuſtriori quam in Anglia, Gallia, Germania, alibi, per totam noc- 
tem viſo, colores multo plures, necnon fuſurros & ſibilos, quales ex- 
citari a focali flamma ſolent, obſervavimus. Forſan autem duo diver- 


fa ſtatuere luminis borealis genera oportet: unum meteoron igneum 


ab efluviis & exhalationibus; alterum mere paraſtaticum, ex diverſi- 


moda ſolarium radiorum refractione & reflexione, ſive in glacialibus 


quibuſdam lamellis, ſtelluliſve atmoſphere regionem excelſiorem oc- 


cupantibus facta, five etiam in maribus quibuſdam ad ſeptentrionem, 
indeque nobis ex nubibus communicata, ortum. Certe poſterius ſin- 


gulari experimento illuſtrari poſſe videtur, quod occaſione jam de- 
{cripti phaſmatis (cui tamen fimile vidimus A. 1716. in Februario 
hora veſpertina 9. ex duobus ejuſmodi arcubus ſemicircularibus, ſed 
minus ſtriatis & ſupra borealem horizontis plagam ele vatioribus, 
conſtans) inventum factumque, hue redit. 5 T7 

Si lamina ſumatur ſtannea longitudinis Jatitudiniſque arbitrariæ, 
eademque acuto & fortiori cultra, uno ductu ſecundum longitudinem 
univerſam, donec tota ſtriata facta fuerit, raſa, manu ita teneatur, 
ut ejus planum cum lucente candela & obſcuro pariete tabulave 
æ quales faciat angulos ; deinde autem variis modis incurvetur & tor- 
queatur, ipſam nunc concavam nunc convexam parieti vel tabulæ 


obvertendo, tardius ad lubitum aut celerius : phaſmata fupra recen- 


huis admodum ſimilia ſpectaculo non injucundo repræſentabuntur. 


Quid ſi utriuſque generis lumen forte aliquando una exiſtere, at- 
que unum cum altero coincidere dicamus, ut neutrum alterius cau— 


1 | . . h 
ia fit aut effectus, ſed ambo ad noctem illuminandam terroremque 
| ipectatoribus 


—at Dublin, 
Feb. 6, 1727. 
By ]. W. Ne. 
368. pag. 
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An Aurora Borealis. 


me quidem lumen horizontale, Zonas videlicet candentes, nunc ny. 
das (imo per ipſum fere Zenith tranſeuntes, quas cum Galaxia utut 
non parum latiori, ob ſimilitudinem vulgus confundere ſolet) nunc 
columnis, pyramidibus inverſis aluſque figuris variis ſtipatas, fed cj. 
tra omne aëris, ut ita dicam, incendium 3 ita nec raro hoc fine illis 
vel antecedentibus vel concomitantibus, apparentiis diſtincte notatis, 


vidimus: quamvis etiam e regione quadam cœli, nude primum can- 
dente, tandem ferventiſſimas faces, ſi ve per ſolis radios in glacialibus 


Oceani partibus, ceu in ſpeculis quibuſdam cauſticis, reflexos, ſive alio 


quocunque modo accenſas, ad Zenith & ſuper totum nonnunquam 


hemiſphærium evolaſſe fatendum ſit. . 5 
Sed quia genuinas veraſque phænomeni hujus admirandi cauſſas vix 
cuiquam certo invenire prius licet, quam plurimarum in diverſis terræ 


locis una habitarum obſervationum rite inſtitui queat comparatio ; 
unde ante omnia conſtet, num lumen iſtud in remotioribus etiam loci: 


ſub eodem altitudinis angulo conſpiciatur; num quod heic horizonti 


parallelum, alibi verticale ſit, & id genus alia; verbo, utrum unus 
1demque fit arcus qui in diverſis locis conſpicitur, an quemadmodum 
in Iride, ita quoque heic, quot in terra ſpectatores, tot arcus in 


ceelo: Enixe proinde omnes in univerſum atque ſingulos rogamus, 
quibus rerum naturalium in aliquo pretio eſt ſcientia, velint ubicunque 
terrarum, maxime vero in regionibus borealioribus, boreali huic lumi- 


ni quoad omnes circumſtantias obſervando quam diligentiſſime invi- 


gilare, ſuaque obſervata quantocyus cum publico vel ſaltem nobiſcum 


communicare, gratiam ab erudito orbe ſane maximam merituri. Nos 
alia occaſione quaſdam regulas ſeu harum obſervationum normam & 
exemplar dabimus, parati interim & ipſi aliorum monita grato exci- 
pere animo, & quænam judicaverit quiſque potiora hujus negoti! 


momenta, fieri certiores. YEE On 

XXVII. 1. The Air was all that Day, as it had been for {ome 
time before, vey clear and ſharp; abouthalf an Hour paſt four in the 
Evening, ſomer flying Clouds appeared, and the Sky was tinged with 


a very unuſual yellowiſh Colour, which perhaps might be reflected from 
a great Quantity of Snow, that ſoon after fell for near a quarter of an 


Hour. However that might be, I'm willing to date the beginning of 


the enſuing Phenomena from the firſt appearance of this uncommon 


Light. About a quarter paſt fix, a thin Vapour, which was as het 
very ill defined, and in all appearance reſembled an exceeding black 
Cloud, had fixed itſelf in the Northern Hemiſphere; it's Edges were 


tinged with a rediſh Yellow, that by degrees, as it approached the 


Vertex, grew more dilute, till at laſt it ended in a faint Whitenels. 
That in reality it was no Cloud, but only a Vapour exceeding pute 
and limpid, was manifeſt, becauſe ſeveral of the fixed Stars {hone 


thro' it, without having their Light in any degree effaced. In the 


midſt of this dark Baſis, about half an Hour paſt ſix, a —4 —— 
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ſhewed itſelf due N. E. about 35 deg. above the Horizon, and in 
leſs than a Minute from the time I firſt diſcovered it, emitted a very 
large Pyramidal Stream of ſhining Vapour, which with an incredible 
Swiftnels aſcended obliquely towards S. S. W. ſo as to leave the Ze- 
zith conſiderably to the Weſtward, and very ſoon after, about the 
ſame Place, ſix others aroſe at the ſame inſtant. almoſt to the Zenith, 
From this time till 48 Minutes paſt fix, we had repeated Projections 


of theſe lucid Rays, without any order as to Time, Place, or Mag- 


nitude, They did not only ariſe from behind the dark Baſis, but 
ſometimes as it were out of the pure Sky; and tho' ſome of them 
continued viſible more than a Minute, yet the greater part of them 
only juſt ſhewed themſelves and died away. I had now got to the 
Top of a convenient Obſervatory, where (though deſtitute of Inſtru- 
ments) I had a free Proſpect of the Horizon; and in company of ano- 


ther Gentleman, fixed myſelf with great Attention, to expect the 


enſuing Phaſes of this Phenomenon. 


About 6 h. 55 m. between N. W. by N. and W. N. W. we 


found the Repreſentation of a very bright Crepuſculum, ſuch as that 


which appears about 20 Minutes after Sun-ſet; from which aroſe 
ſeveral very large Beams of Light, not exactly erect towards the 


Vertex, but ſomewhat declining to the South; among theſe, one 


which aroſe about N. W. and in three or four ſecond Minutes paſſed 


over 50 or 60 degrees of a great Circle, was. above all others that 
had preceded, the moſt ſplendid: It's ſides were inclined to each o- 
ther with an Angle of about 8 or 10 Degrees, and were tinged with 
a briſk lively Red, which by degrees, as it approached the Axis, be- 
came more intenſe and dirty: On the other hand, 'receding from the 


Axis, it's Colour was a pale Yellow, that ſoon loſt itſelf in a faint 


Whiteneſs. | 


From this time no Moment paſſed without ſuch Variety of different 
Phaſes, that it was impoſſible for the Eye of any ſingle Perſon to 


purſue it thro* the ſuddenneſs of it's Alteration, While ſome of the 
tucid Beams ſeemed to ſtand fixed, as it were, among the Stars, 
others moved ſlowly from Eaſt to Weſt, by which they ſeemed to 
meet each other, ſometimes to recede from each other, and ſome- 
times by a kind of appoſition, great ones were produced from others 
of an inferior order 4 8 VV 

The lucid Area, which J firſt diſcovered in the N. E. had now 


formed itſelf into a Parallellogram, whoſe upper and lower Edges were 


5 or 6 Degrees diſtant from each other, and nearly parallel. to the 


1 Horizon: In this, as if behind a Curtain, vaſt Waves of Light, whoſe 
Extremities did not reach the Periphery of the dark Baſis, ſeemed to- 
meet and pervade each other; at other times, while ſome of them, 


with a remarkable Velocity, moved Eaſtward; others, as if behind: 
them, would fly towards the Weſt; by which variety of different. 


_ Motions, as often as any Interval paſſed between the Collifion of _ 
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erect Waves, a beautiful Undulation was produced, and it's Pulſes, 


lute and languid, 


An Aurora Borealis. 


by the adjoyning Parts of the Fluid, were propagated to a vaſt di. 


ſtance. ; | 


While we ſtood amazed at this ſurprizing Sight, the Axis of the 
coloured Pyramid, which aroſe in the N. W. had moved conſiderably 
toward the V2, and at 7h. 25m. was about 23 or 25 Degrees to 
the North of Venus, The dark Baſis of this Meteor had now extended 
almoſt to the Eft Point of the Horizon, and at half an Hour pat 
ſeven, between E. N. E. and E. by N. ſeveral large Columns aſceng- 
ed in an inſtant to the Zenith; the moſt Eaſtward whereof was remar. 


kably convex toward the South, and ringed with a pale Red, as were 


moft of thoſe which aſcended with it. They were met by others, 
that aroſe at the ſame time between the North and Weſft, and in the 
Zenith formed a vaſt Collection of Vapour, that pretty much reſem. 


bled Smoke inlightned by the Sun's Beams; it's Waves reflected a 


briſk, lively red Colour, and in ſome places a pale Yellow; they 
rolled indifferently any way; and in little more than a Minute, when 


the firſt Efforts of their Congreſs were ſpent, and all ſeemed fixed and 


ſerene, the Corona projected ſeveral ſmall Rays, which with a ſlow 


uniform Velocity deſcended between W. by N. and N. W. ſoon after 


which it died away. g : . | 

We had not much time to lament the Abſence of our SHectrum, for 
at 7 h. 40 m. ſeveral other Striæ were diſcharged from behind the 
dark Baſis, which interſecting with others, that at the ſame time aroſt 
about the Eaſt and Veſt Points, formed in the Zenith, or rather 6 or 
8 Degrees to the South thereof, a ſecond much more elegant and ſur- 
prizing than the former, and indeed than any thing that had yet ap- 


peared: it was not only tinged with different Orders of red and yel- 
low, but alſo with blue and violet, the laſt of which, by a Mixture 


with the white Light, appeared faint and inclined to Purple. Tho' 


the Vapour, of which this and the preceding Corona were formed, was 


ſo exceeding thin and pure, that ſeveral of the fixed Stars were vilt- 
ble thro? it, yet it reflected a Light ſo copious, that I could thereby 
perfectly diſtinguiſh the time of night by a ſmall Watch. While 
thus delighted, our Płænomenon ejected four or five large Columns 


toward the N. W. (beſides others toward the South) which appeared 


pointed at the Top, and their Sides inclined to each other with an 
Angle of 5 or 6 Degrees. When their Baſes were extended about 30 
or 35 Degrees from the Vertex, the lower Parts of two or three ol 
them books: as it were, by the meer Weight of the Vapour, ſepa- 


rated from the upper, and deſcended with a flow Motion, in the Form 


of truncate Cones : they were gradually followed by their upper Parts, 
and in about a Minute were loſt in a large Body of Light that was 


ſettled between the N. W. by N. and W. N. W. The Corona, as if 


exhauſted by theſe great. Diſcharges, became immediately more di- 
it's lively Colours faded, and were ſucceeded by a 


I Whitiſh 


An Aurora Borealis, 89 
whitiſh vibrating Light, that in leſs than two Minutes intirely diſap- 
eared. 
The dark Vapour, which continued to poſſes the Polar Regions, 
had now extended itſelf from the Eaſt to the N. W. by N. point of 
the Horizon, and was formed in a large Segment of a Circle, whoſe 
Center was about 20 Degrees below the Horizon: it's upper Edge 
was tinged with a pale Red, which was ſoon loſt in a florid Yellow, 
and this again, as 1t approached the Zenith, became more effcete and 
languid. In this dark Segment ſeveral lucid Areas frequently diſ- 
covered themſelves, with a vibrating Light, which inſtantly diſappear- 
ed, as ifa Curtain were drawn over them; and from it's Rays of very dif- 
ferent Magnitudes continued to aſcend without any Uniformity as to 
time and place, till 48 or 49 minutes paſt ſeven, when a third Coro- 
| na, very little, if at all, inferior to the preceding ones, either in the 
Variety of it's Colours, or in the quantity of Light it emitted, was 
formed in the Zenith. As the preceding were both produced by the 
Northern Striæ, ſo this was augmented by two or three large ones, 
that aroſe due South, out of the pure Sky, and were, in all probabi- 
lity, part of the Vapour, which had been projected beyond the Ze- 
nith, or which had ſubſided from the two former: they cauſed the 
Vapour, of which this Image was compoſed, to move with great Vio- 
lence, in different Directions, not unlike Waves of Smoke, confin'd 
in a reverberating Furnace; this Motion being abated, the Vapour 
acquired a kind of Stagnation, in which State it continued but a 
very ſhort time, before it projected ſeveral lucid Beams, an inevita- 
ble Fore-runner of it's approaching Diſſolution, between the North 
and Weſt, and ſoon after, pardon the levity of the Expreſſion, Nocti 
fe immiſcuit are. 5 I 25 
About this time, the great Beam, which aroſe in the N. W. and 
had preſerved it's Colours in their original Beauty, for more than three 
gauarters of an hour, began to fade, and at 7h. 53m. was abſorbed in 
a vaſt body of Light, which ſeemed fixed in that part of the Horizon: 
it had moved in that time 15 or 20 degrees to the Weſtward of the 
Place from whence it aroſe. The Impetus of the Vapour being now 
pretty much abated, we had nothing extraordinary but ſucceſſive 
Diſcharges of pointed Rays between the N. Weſt, and E. N. Faſt 3 
without any order or Uniformity as to time or place; ſetting aſide 
theſe, there was very little difference in the general face of affairs for 
20 minutes; neither had we much reaſon to hope for any, becauſe 
the ſeverity of the Cold was ſuch, that it obliged us to remove to a — 2 Cru- 
better Climate, and by that means we unfortunately loſt the enſuing wys More. 
Phaſes of our dying Meteor. | hard, in De- 


2. Monday the 6th of Feb. 1722, a little before 7 in the Evening, there en 


f a Samuel Cru- 
aroſe out of the North, or a little towards the Eaſt, a bright Crepuſ- wys, E 


culum, which ſoon ſpread itſelf a great way through the Northern part F. RS. KN». 


of the Hemiſphere, About 7 (when 1 firſt ſaw it) it began to leave 8 Fag. 
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Lights paſſed, the remaining parts of Vapour (which now lay fcatter- 
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behind it, at due North, or a few Degrees to the Eaſt, part of a very 
clear Sky (which looked Jixe a black Cloud, but the Star ſhone in it 
clearly) being a Segment of a Circle, into which Figure, the Crepnſ: 
culum (or expanded Body of lucid Vapour) had now formed it's upper 
Limb alſo, making a kind of broad Iris, terminated at each end by 
the Horizon. EET, 3 

All this while the ſtreaming Lights appeared in great Variety as to 


Figure, Place, Magnitude, and Colour, but for the moſt part of a 


redder Colour (eſpecially towards the Meſt) than the Crepuſculum itſelf 
out of which they ſeemed to be formed, and tho' for the moſt part 


the greateſt Appearances had been within 20 Degrees of the North on 
each ſide, yet at due N. W. there were very many conſiderable ones, 


About 8, this Crepuſculum, (which had been conſtantly, though 


ſlowly, carried further from the North) had, with the upper part of 
it's outer Limb, reached to about 10 or 12 Degrees beyond the 
Pole-Star towaras the Zenith, being now above 3o deg. broad, with 

a circular Segment of black clear Sky to the North, of about 25 deg, 


when the whole Crepuſculum, or Vapour, was all ſuddenly formed into 


aggregate Bodies like Vapours, and gave one of the moſt pleaſing 
Appearances, that perhaps has been ſeen of this kind. The Baſe of 
the Cones ſeemed to reſt on the upper Limb of the Segment of clear 
Sky (which was extended near 60 deg. on each ſide the N.) and the 


Vertices of the Cones, pointing all towards the Zenith, approached 


within a few Degrees of it, and terminating there, formed the great- 
eſt part of a Semicircle incloſed, as it were, with Golden Palliſadoes, 
which ſhining all at once as bright almoſt as Flame, and being of 2: 
prodigious Length and Number, exhibited a moſt agreeable Spec- 


This laſt Ppænomenon convinced us, that theſe Cones were Collec. 


tions of the very ſame Particles, whereof the Crepuſculum had conſiſt- 


ed: becauſe when it appeared every where alike and equal, the great 
Stars ſhined through it but very faintly; whereas afterwards, thoſe 
Stars, that remained between the Cones, ſuddenly appeared very 


bright, whilſt thoſe, that were covered by them, could hardly be 


perceived: and indeed all the ſtreaming Lights this Evening ſeemed 
to flow from this Crepuſculum downwards, as from a Fountain or 


Store, and not to ariſe from the Horizon, few approaching, it nearc! 


than 10 Degrees, and many not within 20 or 3o deg. 


Alfter this fine Appearance had continued about 2 Minutes, the 
Matter ſeemed to be exhauſted, and the Scene almoſt at an end, the 


ftreaming ſhining Lights being moſtly extinguiſhed, and the remain- 
ing Parts of Vapour left, like broken Clouds; when the flaſhing 


Lights began to appear of a moſt prodigious Swiftneſs, both from 
N. E. and N. W. pointing to the Zenith, or a little more to che 
South, Twas obſervable, that over the Tracts, where theſe flaſhing 
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Obſervations on the Aurora Borealis. 
ed every Where, like white broken Clouds) pointed, or ſeemed to 


have a Tendency, conformable to the ſame Motion; whereas, to- 


wards the due North, where no Flaſhes appeared, theſe whitiſh Clouds 
lay confuſed and irregular as before. 

This continued about 20 or 25 Minutes, when the Wind began to 
ariſe a little at N. E. and the Scene was quite at an end, dark Clouds 
ſucceeding all over the Norib, and by nine a Clock we had a ſevere 


Storm of Snow. 
N. B. That all the time of theſe Appearances, many broken parts of the 


extinguiſhed Vapours, like white Clouds, were carried beyond the Zenith, 


ſome 50 or 60 deg. and others, even to the Horizon itſelf, at S. S. W. 
During the whole Continuance, there ſeemed to be a ſmall, eaſy 

breath of Wind, ſcarce perceivable, at N. N. E. which the Motion 

of the Clouds abovementioned alſo confirms, but as ſoon as it began to 


blow a little briſker, the remaining parts of the Vapour were all 


— 
An Account f the Weather both before and after this Phznomenon. 


Fanuary 30. Hard Snow in the Morning, and Froſt all Night. 


31. and Feb. 1, 2, 3, 4. Pleaſant Sun- ſhine Days, very calm, 
but the Snow ſtill lying, and at Nights very hard Froſts. 


On 5. Very violent Snow in the Morning, and ſome Thaw in 
the Afternoon, hard Froſt at Night, 
6, Hard Froſt in the Morning, and the Wind cacdeding 


cold and ſharp, but not hard; the afternoon pleaſant, 


Sun-ſhine and calm, but it froze all Day out of the Sun, 
and continued to do fo all the Evening, and the Ground 


was ſtill covered with Snow. 


7. Very hard Froſt in the Morning, and F roſt and Storms 


of Snow all Day, Wind N. N. V. 
8,9, 10, IT. Pleaſant calm Days, but hard Froſt, and very hard 
„ > 
12. Hard Froſt. Exceeding cold Wind at S. E. 


The 12th at Night theſe Lights are ſaid to have appear- 
ed again, as alſo on Saturday the 18th, to a very great 


degree, but I ſaw them not; the Weather {til froſty 
with little Snow. 
22, At Night, hard Snow. 


23, 27, A Thaw and ſome Rain, and but little Froſt afterwards, 
only dry cold Winds, till the 27th, when the Froſt re- 
turned very ſharp, with exceeding cold Winds, at N. E. 

and S. E. for a Fortnight or more, without any Snow, 


and did a great deal of hurt. 
M 2 N XXVIII. 
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Priel. No. ruſcationum, nondum, ut opinor, ſatis exploratum eſt. | 


Be. 13. 


"a Obſervations on the Aurora Borealis, 


ObJervatims XXVIII. Mirum illud Phænomenon ſexto Martii 1715. non licuit 


on the Aurora mihi inſcienti videre, quod infortunium haud exiguum in me peperit 
Borealis for 


four Years, at ſtudium ſubſequentibus Phænomenis invigilandi. Priorem obfervati. 
Lyn, in a Let. onem, quam hic ſubjeci, ſumma cura delineavi, ſtatim atque vidi, 
ter te Martin ideoque, ni fallor, a vero parum diſcrepat. Reliquas etiam deſcrip. 


Folkes Eg tiones pro certo habeas accuratas eſſe. Quænam fit cauſa harum 


Soc. Reg. V. CO. 


376. pag. Die Veneris Sept. 5.1718, circa hor, x. Phænomenon hoc, in taby. 

300. la delinenatum obſervatum fuit Lennæ Regis, in puncto boreali. 
| Die Saturni Sept. 6. circa horas viii & x. perplures Luminis co. 
Fg. 12. lumnæ, ſimiles ſupradeſcriptis (aa) obſervabantur, non æque lucidæ 
ac py ramides nocte præcedente obſervatæ, quæ ferebantur verſus o. 


rientem, hæ vero ad occidentem. 5 
Die Jovis Sept. 11. perplures iſtiuſmodi columnæ iterum conſpici- 
untur cum motu occidentali. e 1 

Die Saturni Sept. 13. circa horam x1. Aurora Borealis lucidior ac 
altior fuit, longioribuſque pyramidibus adornata, quam adhuc obſer- 
vata fuerat. Adeo lucebat hac nocte, ut characteres in libro lege- 
rentur, _ „ V 8 

Die Saturni vero Ofob. 11, circa horas x. & xi. Aurora Borealis 


lucidior quam unquam fuit, ac coruſcationibus pyramidalibus inter- 


ſperſis, haud multum abſimilis Phænomeno prius obſervato, Se, g. 
_ Lumine iterum ita ſplendente, ut legere liceret. © 
Die Veneris Dec. 19. circa horas vin & ix. Hac note viſi ſunt 
cum Aurora Boreali perplures Jucis radii, e nube veluti nigra exori- 
entes; revera autem non fuiſſe nubem exinde patet, quia ſtellæ per 
illam clare videbantur. Quid vero aliud fuerit, haud facile eſt dictu. 
Sed quod præcipue notavimus, fuit motus horum luminum ſane mira- 
bilis. Hos radios obſervavimus in ſtatu ſemper mobili, poſitiones 
ſuas, ſeu loca, perpetuo mutantes; curſum ſuum modo hac, modo 
illac, rurſum, prorſum dirigebant, & interdum alii ex aliis eadem via 
ſingulatim progreſſi ſunt, & aliquandiu ſibi invicem colliſione mutua 
impingebant cum tremulo ac vibrante motu, & celeritate fere incre- 
dibili. Radii quidam obſetvati ſunt uſque ad Zenith ſe porrigentes. 


Viſa eſt ſæpe lux ſe in acervum collegiſſe, atque ita mirum exhibuiſſe 
fulgorem coloribus Iridis tinctum, & iterum viſa eſt ſe dilataſſe, Luna 


hac nocte lucide ſplendebat, . , 
Die Jovis Mariii 12, 17:5, circa horas x & x1. Aurora Borealis rur- 
ſus obſervabatur. „„ %%%ͤCCͤͤͥ ĩ ↄ TO 

Die Veneris Martii 27. iterum viſa eſt Aurora Borealis cum radia- 
tionibus variis obliquis, ſecundum hanc Figuram. . 
Die Lunæ Oob. 26. 1719. hac nocte etiam vifa eft circa horas 

FA | 7 TT 

Item die Lunz Nov. 9. 1719. 
Die Domin. Jan. ult. 1728. Hic note, ab hora ſeptima uſque ad 
decimam, Aurora Borealis viſa eſt altior, quam unquam ob- 
2 = - | | _ ervals 
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ſervata fuit, per dimidium cœli ab oriente uſque ad occidentem, fere 
obducta coruſcationibus variis interſperſis, adeoque lucebat, ut cha- 
racteres in libro perquam diſtincte videri poſſent. 
Die Saturni Sept. 17. 1720. : =” 
'M Die Lune Jan. 6. 1742. circa horas vit & vii. viſa eſt iterum Au- 
rora Borealis cum coruſcationibus pyramidalibus, undique a Zenith, 
veluti centro, obductis, imaginem exhibentibus pæne inſtar Umbellæ. 
Die Domin. Jan. 12. 1727. FS Es Oo 
1 Die Lunæ Sept. 11. 1721, circa hor, ix. FE, 
Die Mercurii Sept. 5. 1722, ab hora decima ad ſeſquidecimam. 
Die Mercurii O06. 3. circa hor, ix. 5 
Die Jovis Octob. 4. circa hor. x. 
Die Domin. Dec. 23. 1722. circa hor. vir. 5 
XXIX. I obſerved, that the Theatre of Light forming an irregu- —Sept. 24, 
lar variable Curve, was, as at moſt times formerly, from E. N. E. to 25, 26. 10 lre- 


4 W. N. W. the Horizon and whole Hemiſphere ſerene, little or no rags ET 
+ as | | Bod | : y Arthur 
Y Wind, what there was, ſeemed Northerly. The ſeeming Dawn, or Hobbs, x7; 
4 Stage of Light generally continued in an irregular Curve; the one No. 395. 
Point in the two firſt Nights whilſt I obſerved it, began near the Ho- pag. 128. 

> Trizon, near N. N. E. the other Point was at W. N. W. the Height of 

the Arch not exceeding 20 Degrees, in which there ſeemed to be a 

5 continual Dawn: Under that Field of Light ſeemed to be a dark 

Z Cloud, which, however, wasa clear Sky, not filled with that luminous 

64 Vapour; becauſe all the Stars appeared diſtinctly and twinkling thro” 


it. Whenever that Light roſe about 10 Degrees higher, to about 
L 30 Degrees, then Flaſhes, or Coruſcations followed alternately, and 
+ ſeemed to be Pillars or Beams of Lighr, which followed or ſucceeded 
one another, and by that means ſeemed to move and change with one 
another, by the Succeſſion of Light and Darkneſs, according to the 
Flaſhes. When the lighted Vapour roſe higher to about 40 or 45 
Degrees, then the Appearance altered ; and inſtead of Beams, or 
Pillars of Light, as when lower, there were Flaſhes like thoſe attend- 
ing Exploſions, wherein faint Colours of Red, Green and Yellow ap- 
peared, but not very vivid; and upon each Exploſion it would ſpread 
upwards towards the Zenith, in the Appearance of thin enlightned 
Clouds, and immediately diſappear. On the 26th, about g at Night, 
one of theſe irregular Arches of Light had got up to the Zenith, the 
lower Points being near E. N. E. and W. S. W. I then ſaw it for a 
conſiderable time, at leaſt a quarter of an hour, and ic had been 
there for ſome time before I ſaw it. I could diſtinctly obſerve all the 
different Appearances, according to it's Altitude in the Hemiſphere, 

: iz. the lower part (being within 12 or 14 Degrees, as near as 1 
5 could compute) was a conſtant fixed Light, equal to the Light of the 
Edge of a white Cloud in the Day-time, when the Sun ſhines on it. 
As it roſe higher, I could obſerve it ſomewhat weaker, and could 

perceive the Motion of the Pillars or Beams of Light after each Flaſh, _ 
— which 
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In Aurora Borealis. 


which ſeemed by that means to move, Somewhat higher again, 2 


about 40 Degrees, the Flaſhes were like Exploſions of great Guns, 
with the faint Colours obſerved as before; but the Coruſcations or 


Flaſhes from thence to the Zenith, expanded at every Flaſh, like , 


broad, thin, white Cloud, of which ſome faint View could be ſeen 


after each Exploſion for ſome time: And after all the Exploſions were 
cover, there remained a thin duſkiſh Vapour in and near the Zenith, 


and all along the Arch from Eaſt to Weſt, from 14 to 20 Degrees 
broad, which undulated and moved like a ſtormy Sea, the Moticn 
coming from the S. S. E. and ſo leſſened till it appeared no brighter 
than the Milky Way, but more like a very thin Cloud or Miſt, 


thro? which I could perceive the Stars. At the ſame time I ſaw ang. 


ther thin Cloud, having the ſame Appearance, Arch-ways, to the 


Solution of 
this Phens- 


Nenn. 


Southward, at about the Height of 40 Degrees, which I ſuppoſe had F 
been another, which had been over, and had moved thither from the 


Northward before I went out: And during the whole time there were 


leſſer Lights towards the North, but diſperſed here and there, and not 
forming any large Body of Light. During the whole time, the He- 


miſphere was clear, except a few very ſmall Clouds near the Hori- 
zon; and when any moved into the enlightened Arch, they broke 


the Connexion, ſo that the Light was above them: At the ſame time 
it froze hard each Night. Ws e l 


From theſe Obſervations, I ſuppoſe that the Aurora Borealis is a 


thin Nitro-ſulphureous Vapour raiſed in our Atmoſphere conſiderably 
higher than the Clouds, which is diſcontinued in ſeveral Places by the 

| interſperſed Air, and which by Preſſure and Motion is kindled ; and 
perhaps the Exploſion of one may by it's Shock and Motion contri- 


bute to kindle the next; by which means they go off one after ano- 


ther, till the whole Vapour within their influence is diſcharged, and 


then the Light diſappears, and the thin Smoak appears, and undu- 
lates, according to the Motion in that part of the Atmoſphere. And 
hence I think, moſt of the Appearances may be ſolved: For 1ſt, As 
to the continued Light near the Horizon, they being at a great di- 


ſtance from us, and nearly in a Line, all theſe Exploſions may ſeem 
as a continued Light: When theſe approach nearer to us, and by 


conſequence appear higher in our Hemiſphere, we obſerve the Mo- 


tion in each Flaſh, and ſtill ſeeing them laterally, yet ſomewhat 


breaking the Continuity of the Light; they (by the Reflexion of the 
Vapour floating in the Atmoſphere, and being not reflected, where 
the Air betwixt them is free of thoſe Vapours) may appear as Pillars: 


And as the Flaſh below and beyond them moves (as it kindles and 


expands) ſo they ſeem to move, and perhaps are ſhocked at the ſame 
time by the Motion; but afterwards, when they are nearer, and raiſed 


to the Altitude of 40 Degrees, we get ſomewhat under them, and ſee 
the Expanſion of the Exploſion, which appearing ſomewhat globular, 
gives the faint Colours obſerved above, the Light not being intenſe 
— — : enough 
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which in ſome parts was near a Degree in breadth, in others hardly 


An Aurora Borealis. 8 95 
enough to make them vivid; and afterwards when they riſe to, or 
near, the Zenith, they are nigheſt to us, and then expand very wide 
at each Flaſh, like little Clouds: And, J think, the great Objection 
of their appearing in the Northern Part of the Hemiſphere, and ſel- 
dom or never in the Southern is in ſome meaſure anſwered by the Ap. 
pearance on the 26th; ſince at leaſt half of the Arch was in the South- 
ern Part of the Hemiſphere; and perhaps the Reaſon why the 


Light is not ſeen near the Horizon, in the Southern Part of the He- 


miſphere, may be this, that in clear ſerene Weather, the Wind being 


generally near the North, Objects from thence are much more diſtinct- 


ly viewed, and at a greater diſtance than from the South; and *tis 

generally known, that Lands at a great diſtance are moſt diſtinctly 

ſeen, when the Winds blow from them. _ 2 3 
And perhaps a cold Northerly freezing Air may be needful to kin- 


dle the Vapours, when a contrary Motion above (higher in the Atmoſ- 


phere) may carry the ſulphureous Vapour, which falling down from 
the Nitrous Vapour may be kindled. Which, I ſuppoſe, form the 


Undulations of the Smoak after the Exploſion, which ſeemed, as a- 
| bove, like a ſtormy Sea moving from the S. S. E. Note, The Baro- 


meter was low for ſome Days before and after it. a 
XXX, 1, The Lights began about Sun- ſet; but J heard nothing —ar Pet- 


of them till between 7 and 8. When I went out, I obſerved a Stream Worth # Sut- 


of Light almoſt due VWeſt, which was about ſeven or eight Degrees 1 - 


broad, and extended itſelf upwards about 35 or 40 Degrees. I had xy. D/ 


not a free Proſpect of the Weſtern Horizon, and ſo cannot tell what Langwith, 


it's Appearance was below. It was not perpendicular to the Horizon, N“. 395. P. 


but inclined'a few Degrees towards the South. This Stream was of a [?* 


duſky red towards the North, but pale on the other fide, and ſeemed 


to have a faint Mixture of the Priſmatic Colours in it. 
At the ſame time there appear'd a pale luminous Arch, whoſe 
Middle was nearly N. W. by N. The Altitude of it's inner Edge 
was about 18 or 20 Degrees. This Edge was very diſtinct and re- 
gular all above, but a little confuſed towards the Horizon, where it 
extended itſelf beyond the North- Point: How it terminated to the 
Weſt, I cannot inform you. From the upper Side of this Arch, 


which was waving, and ill defined, there ſhot up continually ſuch. 


Streams of Light as have often been ſeen and deſcrib'd, ſince the 
Great Meteor of March the 6th, 1715. The Sky under this Arch 
look'd exceeding dark, but was in. reality clear; for we could fee. 
the ſmalleſt Stars in it. | 55 1 . : 

Nearly N. E. there was another Stream of pale-coloured Light, 
which was about 7 or 8 Degrees diſtant from the Horizon, and was 
about as many in Breadth : It's Heighth was various, and ill de- 
ned, Towards the bottom of it, was an irregular black Cloud, 


n 


96 


duſky bluiſh-Green. 
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half ſo much : This Cloud was almoſt parallel to the Horizon, The 


Stream moved with a ſlow regular Motion towards the Eaſt. 

In the S. E. was another Arch, like that in the N. W. by N. but 
not quite ſo high, or of ſo great an Extent. Between this Arch and 
the North-Eaſterly Stream the Sky was of an odd pale coloured Light, 
with a mixture of Red in it. 3 

From the South towards the Weſt were gloomy irregular Clouds, 
which now and then ſent out Flaſhes of Light. 

About 8, the North-Eaſterly Stream ſuddenly expanded itſelf 
every way: All its Parts began to be in a violent Commotion, and 
its Brightneſs increaſed to ſuch a degree, that I remember nothin 
like it in the former great Meteor of this Kind. All above it was 
of a bright flame- colour; but below, it was edged with the Priſma- 
tic Colours, which were full as ſtrong as I have ever ſeen them in 


the brighteſt Rainbow: They were not indeed ſo diſtinct ; for, tho“ 


1 obſerved them as exactly as the ſtrange variety of their Motion 
would permit, I could only diſtinguſn the Red, the Yellow, ani a 

This ſurprizing Sight did not laſt above a Minute or two; but 
when the Colours vaniſhed here, they began to appear in the North. 


| weſterly Arch, which was now become a Portion of a larger Cir- _ 
cle than before, and was not elevated ſo high above the Horizon. 
The Colours extended themſelves from the North towards the Weſt 


for about 15 or 20 Degrees; and tho' they were not ſo bright as in 
the other Place, yet they were more ſteady, and ſo as eaſily obſerved. 


Their Order was the ſame as before, the Red lowermoſt, and ſo on: 


Their Duration much longer. 5 . 

In the mean time the Streaming Lights began to appear in all 
Parts of the Heavens, and to form a Corona and Canopy, which 
were in all reſpects like thoſe of the Great Meteor of 1718. In- 


ſtead therefore of troubling you with a long detail of the Particu- 


lars of theſe, I ſhall refer you to the curious Deſcriptions of the 
other by the Aſtronomer-Royal, and my late worthy Friend Mr 


Cotes. I ſhall only take notice that the Colours of the Corona were 


neither ſo ſtrong nor ſo laſting as thoſe before deſcribed, and that 


| the Top of the Canopy was ſometimes over-ſpread with a deep ſullen 
IS ” „„ 7 


{ 


The Streams continued their Direction upward towards a point of 


Concourſe for a long time after, and formed by fits imperfect Cir- 


cles of pale Light about it: This Point, however was not fixed; 
for at firſt it ſeemed to be in, or very near our Zenith; but when! 


| obſerved it ſome time after, it lay between the Stars in Andromeda's | 


Right-hand, and thoſe at the end of her Chain. The ſame Obſer— 
vation was made by a curious Gentleman of this place, who alſo 
informed me that there was another luminous Arch which palt qui 

5 thro” 
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good Fortune to ſee it myſelf. | 

Theſe Appearances held on in ſome Degree till about 11, when 
the Air began to grow miſty, and fo pyt an End to any farther Ob- 
ſervations. 3 3 8 
I cannot ſend you the exact Point of the Wind: It was ſo calm 
below, that I could not be certain which way it ſtood; but ſome 
that were making their Obſervations from a high open Place, aſſured 


me, that it was North-Weſterly, as it was in the Afternoon before, 


and the Morning after. OS: To 

The Mercury was up at 30: The Weather mild and tempe- 
rate. VVV oo np 

I ſhall venture to add, the following Obſervations, 


1. That it plainly appears from the Poſition of the Arches, that 
they could not owe their Figures to the Sun: They ſeem to have 


SY 


thro' the Pole-Star : It's Continuance was ſhort, and I had not the 


OS/ervations 
on this Phe- 
nome nov. 


been partly Optical, and partly to have depended upon the different 


Heights of the luminous Vapours; but for want of ſufficient Data, 


it will be no eaſy matter to determine how far each of theſe Cauſes 


concurred; :--:. -: 67 
2, The Priſmatic Colours, wherever they appeared, ſeem to 
have been cauſed by the Sun. 

3. None of the Streams, as far as I could obſerve proceeded di- 


realy from the Horizon. They were neareſt it towards the North, 


where there were ſome weak irregular Lights in the confuſed Parts 


of the Arch before deſcribed. 1 8 8 85 
4. I find by ſome of my Papers, that during the Meteor of 17. 
the Mercury ſtood at 30.2; ſo that the two Meteors agree, as in 


many other Particulars, ſo in the following, viz. That the Air was 


calm, the Wind North- Weſterly and the Mercury high. 

I ſhall only add farther, that luminous Vapours in the Air are 
much more common than they are generally taken to be; for the 
Nights are very often lighter when the Sky 1s over-caſt, than in 


the brighteſt Star- light, though the Crepuſculum be quite gone off 


and there be no Moon. 


2, About half an hour paſt Six, perceiving Jupiter ſhone very _,, Ply- 
bright J was applying my Teleſcope to obſerve him, when on a mouth, 4y 
{udden ſeveral luminous Streaks appeared about 10 Degrees above Pr Huxham, 
the Horizon in the N. E. and the Hemiſphere ſeemed much enlight- No. 395- Pag. 


ned. Imagining this to be the beginning of a Lumen Boreale, I caſt 
my Eye carefully along the Northern Horizon from E. to W. and 
very nearly in the W. Point I perceived, as it were, a vaſt red 
Hery coloured Obelisk ſhot itſelf up to the Height of 30 or 40 


Degrees, which ſeemed perpendicular to the Horizon, and it's Baſe 
leemed to inſiſt on it. It's Point almoſt touched the bright Star in the 
Northern Crown; a ſmaller Column or two ſtood near it, of the 

M r N- ſame 


An Aurora Borealis: 


1 Shape. The Light, in the mean time, to the Fag. 


ward increaſed conſiderably, and became more vivid; as when the 
Moon is behind a very bright Cloud. It alſo formed itſelf into Co. 


lumns, which were projected to no great Height, and would ſoon yz. 


niſh, then ſoon return, and appeared not only in the N. E. but alg 
more Northerly. COS | PRE 

In about a quarter of an hour from my firſt Obſervation, as from 
an Arch, or black Baſis (I know not better how to expreſs it) 
extended all over the Northern Horizon, which ſeemed to inter. 


ſet it nearly in the W. and E. N. E. Points, aroſe abundance 


of pyramidal Columns of Light on all parts of it; now here, noy 
there, of unequal Bigneſs, Height, and Luſtre; now ſuddenly pleam- 
ing forth, then as ſuddenly diſappearing; but thoſe Columns, that 
were to the Eaſtward of the N. were more bright and lucid than thoſe 


to the Weſtward, which were of a more fiery, rutilant Colour, The 


great Column in the Ye/? ſtill remained in the ſame Poſition, Height, 


and Shape; as TI obſerved, by applying my Eye to a Wall very near 


E. and W. 555 . 

Between the Arch and the Horizon, appeared as it had been 2 
black, duſky Fog, from whence the Streams of Light ſeemed every 
where darted forth: Yet however black this appeared, we could dil. 
cern the Stars very clearly thro* it. This Arch at it's firſt Appear- 
ance ſeemed not to be above 15 or 20 Degrees (at it's higheſt part) 


above the Horizon; but it continually grew higher, and from al 


parts of it Cones of Light were every Moment ſhot up, which all 


ſeemed to tend to a Point near the Zenith (as the Vertical Circles or 
| Arches on a Globe tend to it's Poles) tho? as yet none reached it by 
ſeveral Degrees. 3 3 


After 7 a clock the Columns to the Weſtward appeared bright and 


vivid as thoſe in the E. except thoſe very near the W. Tho? the Limb 


of the Arch would ſeem ſometimes very regular and well defined; 
yet at other times it would ſeem to ſink, now in the middle, then at 


one part, then at another; and ſometimes it would riſe with the ſame 


Irregularity: But it was certain, that during the whole time of the 
Phenomenon, no Light, or flaſhes of Light did appear in the black 


Area included between the Arch and the Horizon; even when it was 


at it's greateſt Height, which was about 10 or 12 Minutes before 8, 


| when I judged it to be at leaſt 40 Degrees above the Horizon. Then 


from all parts of the Arch, but firſt from the Northern or higheſt 
parts of it, were Rays, or lucid Columns of a ſurprizing Brightnels 
and Luſtre, darted with incredible Velocity towards the Verlex, 
where the Cuſps of the converging Columns ſeemed nearly to centre; 
and ſuddenly from every Quarter of the Heaven, bright, ſhming 
Streams of Light were ſhot towards the Zenith; which meeting a- 
bout 6 or 8 Degrees to the Southward of it, formed a ſmall Circle ot 


two or three Degrees Diameter, whoſe Border was much more Luck 
5 - than 
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Cygni and the Lizard, then nearly upon the Meridian. 
This beautiful SpeZrum might be likened to the Star worn by the 


moſt Noble Order of the Garter, but the pyramidal Radii were here 


reverſed; and from the Southward the Rays or Striæ were not near 


ſo long as thoſe from the N. eſpecially thoſe from the due S. not 


reaching above 10 or 15 Degrees from the Centre or Circle; whereas 
thoſe from the Eaſtern and Weſtern Quarters were very long, and 


reached almoſt down to the Horizon; eſpecially in the E. and W. 


Points. The Radii were in a continual and exceedingly ſwift Undula- 


tion, and appeared of ſeveral very bright Colours, as white, red, 


green, yellow, for ſeveral Seconds; but the moſt permanent and pre- 
dominant Colours were a fiery red, with an Eye of Crimſon, and a 
bright Pearl Colour: The red Rays came moſtly from the Weſtward, 


and that Colour continued till the entire Diſſipation of this radiant 


Canopy 3 the others dying away and leaving, as it had been, a thin 
Smoak. The Vibrations of theſe radiant Columns were as ſwift as 
Flaſhes of Lightening, and inceſſant. 


This ſurprizing Sight remained over us in it's full Glory 3 or 4 Mi- 


nutes, during which time the Rays were darted towards the Centre 


with prodigious Swiftneſs, and did not ſeem to be ſhot from it. Some- 
times they undulated like the Vapours ariſing from a Lime-Kiln, or 


from the Earth in very hot Weather, and all the upper part of the 
Hemiſphere ſeemed to be, as it were, in a Convulſion. | 


In a ſhort Time this agreeable Scene vaniſhed, and was broken into 
ſmall flitting bright Clouds, which ſtill retained an undulating Mo- 


tion; and Coruſcations would every now and then break forth from 
them. At this time alſo I obſerved ſeveral Star-like Meteors fall, as 
is frequently obſerved in a bright ſerene Night, | 
Tho? our glorious Cupola diſappeared a very few Minutes after 8, 
yet very vivid Coruſcations were ſhot continually from the N. E. and 
N. W. Parts of the Heaven, which daſhing againſt one another near 
the Zenith, formed by their Colliſion momentary Arches of a Circle, 
nearly in the ſame Place and of the ſame Diameter with that above- 
mentioned. None now proceeded from the Soi, and very rarely 
from the true North, The Coruſcations were always more red and 
tiery from the Weſtward than from the Eaſt, which were always more 
bright and luminous. 5 5 
We were loſt in the Contemplation of the beautiful Phenomenon 


over our Head, and did not obſerve the Formation of a lucid Arch 
projected over all the Northern Horizon, which ſeemed like the Arch 


of a Rainbow, of one vivid, bright, yellowiſh Colour, and all under 
was as it were, a very dark Cloud; tho? by viewing it with a Teleſ- 

cope, we could diſcern the minuteſt Stars: So that the Darkneſs only 

proceeded from the greatneſs of the Light juſt above it. From this, 

as from the former, aroſe very! * bright Columns on all parts of 
N Qi... | Ito 


than near it's Centre: This Circle ſeemed formed between Cauda 
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it, No Coruſcations appeared under it. It's greateſt Height mighy 
be 20 or 30 Degrees. Some of the Columns ſeemed to radiate even 
to the Zenith from this Arch. ED 

About q, this lucid Arch vaniſhed inſenſibly, with moſt of the lu- 


minous Radii, or Columns; but, as it were, a very bright Crepyſcy. 


lum ſtill remained all along the Northern Horizon, and ſeveral ver 
bright Coruſcations would ſeem to be ſhot out of the pure Sky: This, 
more eſpecially, was obſerved in the N. E. About 11, I obſerve 
ſeveral Coruſcations ſtill breaking forth, and here and there a lumi. 
nous Column; and ſeveral little bright Clouds ſeemed irregularly ſcat. 


tered up and down the Hemiſphere, which ſtill retained their darting 
and quivering Motion. The Northern Crepuſculum remained as bright 


as ever, and ſo continued till paſt Two in the Morning, 
There were but very few, and thoſe very ſmall, Clouds to be obſer. 


ved during the whole time of this Phenomenon, and the Air was 


clear; yet all around, and between the lucid Columns, whenever, 


or in what part ſoever, they appeared, the Air would ſeem very 


thick and hazy; tho' immediately upon the diſappearing of tholz 
_ gleaming Lights, the Sky would in the ſame Place appear very clear 


and ſerene. Nay, even thro' ſome of the very Columns we could 


—&f Exeter, 
e Dr Hallet, 
No. 395. p. 
143. 


plainly diſcern the Stars. Some Gentlemen thought they ſaw the 


bright Stars of the Swan thro' the Corona itſelf, 


As to the Weather preceding and following this Phenomenon, | 


need not be very particular, ſeeing you will ſoon have it in my Me- 
teorologic Obſervations. The Morning was fair, tho' the Air was 
thick, and we had a great Dew: The Mercury was at 30 Inch. 


Hawkſtee's Thermometer at 50, little, or no Wind. The Day was 


pleaſant and warm, and the Air grew much thinner. The Evening 
was ſerene; a very ſoft Breeze from N. and by W. About Five the 


next Morning, there were ſeveral Clouds formed, and the Air was 


9g thick and hazy, at Seven it was all Cloudy, and a few Drops : 


Tho' I had before ſeen ſeveral faint Appearances of the Aurora Bo- 


realis; yet this, for Beauty, Luftre, and Duration, vaſtly exceeded 


any thing of that nature I had ever ſeen. Indeed, I ſaw not that of 
March 6th, 1716, being not then in England. : 

3. Oftober 3, 1726, at Nine in the Evening, I ſaw an Aurora Bo- 
realis (as *tis commonly called,) in which there was nothing different 
from former Appearances, excepting that from the luminous Arch 


which appeared in the North, were frequently ſhot off Parts of Arches 


towards the Zenith, which vaniſhed there. 1 
Octob. 8, Coming from the Country near Seven in the Evening, | 
oblerved a great Light in the Eaſt and Weſt, which ſoon extended 1t- 


felf over our Heads, the North and South appearing dark at the ſame 


time. No Cloud was ſcen all that Day. A great Dew fell on a ſud- 
den, with which the Streets were wet, as by a ſmall Rain, Halt 


BED. 
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an Hour after Seven many Streams appeared in the North, which 
grew very bright, and darted frequently up to the Zenith. A Line 
drawn through the Baſes of them, made an Arch of a Circle, extend- 
ing from the N. E. to the W. or S. W. But the Streams ſeemed to 
proceed from a clear Sky being diſtinct from one another at the Baſes, 
* and not united by a luminous Arch or Cloud, as in the more uſual 
Aurora's, The Streams at the two Extremities of the Arch were 
brighter, wider and longer when they did not ſhoot, than thoſe on 
the Top of it. There was at the ſame time a luminous Arch extend- Fg. 14. 
ing itſelf from the two Extremities of the above-mentioned Aurora 
through the South, at a conſiderable Altitude. About Eight o'clock 
the Streams began to have a Horizontal Motion, propagating them- 
| ſelves on both ſides towards the South; and in a Minute or two the 
© whole Heaven was ſurrounded with them. Immediately they all ex- 
© tended themſelves up to a Point near the Zenith (I think, a little to- 
* wards the Eaſt) where their Points were blended together in a conful- 
ed manner. At the ſame time, every Stream, which before was 


White, appeared ſtriped with all the Colours of the Rainbow; but the 
moſt prevailing Colour was a deep Red. It is impoſſible to expreſs 
> the Beauty of this glorious Umbrella, which covered the whole Hemiſ- 


phere with it's variegated Rays, the Co!ours of which ſucceeded one 
another in a regular Order. In the Center of theſe Rays was a con- 
” fuſed Rolling, Agitation or Ebullition of a luminous Cloud, appear- 
ing like Smoak. In about ten Minutes (as I imagine) the Colours 
diſappeared, and the Streams began to retire from the Zenith; pre- 
ſently after which, they would frequently dart and ſhoot with great 
Ceeĩlerity up to the ſame Point. This Darting and Flaſhing, together 
1 with a tremulous Motion from all ſides of the Horizon, I obſerved 
. till 12. And J am informed by others, that it continued till Four in 
the Morning. The molt conſiderable Rays came from the Eaſt and 
— Weſt, Next Morning we had a Fog. = 


2 The beſt Account which I can give of this Phenomenon is this: I Cauſe of this. 
S imagine a thin Cloud compoſed of a Sulphureous Exhalation, hang- Phanomencn. 
ing over us in the Air, at a conſiderable Height, parallel to the Ho- 
3 rizon; the Length of it being very great from Faſt to Weſt nearly; 

5 the Breadth of it (at firſt) not ſo great, but that we might ſee the 
Sltars from under it to the North and South, The North. Side of it, I 
luppoſe, firſt took Fire, and ſhot it's Streams or Flames perpendicu- 

f larly upwards, which being undiſturbed by Winds, muſt appear 


tittreight and pointed at the Top. The Baſes muſt make an Arch by 
1 the Rules of Perſpective: For, I think, an Horizontal Right Line, 
of a vaſt Length, and at a great diſtance from us (ſuch as I take the 


A Northern Edge of this luminous. Cloud to have been,) ſeen at a con- 
| E 1 ſiderable Height in the Air, muſt appear bent down into an Arch. 
| On a ſudden the Fire propagated itſelf to all parts of this Vapour, 

- 1 he whole Heaven muſt then appear covered with the ſame Streams 


o Which. 
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which tho? really paraltel to one another, muſt appear bent int 
Cupola. The ſhooting and darting of theſe Flames, and their Gon- 


courſe, together with a Smoak proceeding from them, mult givecthat 
confuſed Cloud which was obſerved in the Center of this Candpy. 


The regular Diſpoſition of the Colours in every Stream, perhaps, you 


may account for. I think, the red appeared at the right hand in all 


of them. Somewhere in the Pbiloſ. Tranſact. I have met with an Oh. | 


ſervation of an Aurora, in which the Streams were coloured only 


where they met, or croſſed one another. Whether the Light of one 


Stream paſting thro' another, may not be ſeparated into Colours by 
Refraction, I will not determine. You may think of a better Soly. 


tion. If the Altitude of the Top of the Arch in the North had been 
taken here, and at the ſame time at another Place upon the ſame 


Meridian, whoſe diſtance is known, from thence I imagine, the 


Height of the Cloud (as I call it) might have been calculated. 


4. The Royal Society hath received ſo many and ſo full Accounts 
of the frequent Northern Lights, which of late Years have been ſeen in 
Europe, and particularly of that remarkable one of the 8th of Ohg. 


ber laſt, that it ſeems needleſs at preſent to give a minute Deſcription 
of the whole Appearance. I ſhall therefore only take notice of a few 
_ Particulars, which either have been omitted by others, or by ſome re- 
markable Circumſtances attending them, ſeem moſt likely to be of 
uſe to thoſe who employ their Thoughts in attempting to diſcover 


the Nature and Cauſes of theſe Phznomena, | 
The firſt Sight I had of this Appearance, was about half an Hour at- 


ter Seven of the Clock; at which time it had nothing remarkable to diſ- 
tinguiſh it from thoſe others which had been obſerved almoſt every 
Evening for ſome time, except a duſky redneſs ariſing from the We. 
ſtern Extremity of the luminous Arch; and that at the ſame time 
there was ſeen another like hazy Arch low to the Southward, fainter, 
but more ſteady than that to the North, I judged the higheſt 
Point of it to be ſomething more elevated than the Sun at Noon a- 


bout the Winter Solſtice, _ 525 e 
In a ſhort time after, the Northern Arch was riſen conſiderably 


higher from the Horizon, and continued to advance towards the 
Zenith, till 8; when in one part it paſſed among the uppermoſt 


Stars of Caſſiopeia, and in another cloſe below the bright Star in the 


Harp. The Heavens underneath looked clear, and of a dark Blue, 


having no reſemHlance either of Dawn or duſky Cloud, and the Pyra- 
mids of Light ſeemed to ſpring immediately out of the pure Sky. 
The Arch itſelf was very irregular, being full of Notches, ſome 


greater, ſome leſs. The duſky red on the Weſt was changed to a 
light Crimſon, and was anſwered by the like Colour on the Ea}. 


The Rays iſſuing from both Extremities, were thick and bright, ap- 


pearing as if there were ſeveral, one behind another. They were allo _ 
generally longer than the reſt, and pointed conliderably to the Sous, 
- | _ ol 
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of the Zenith. After 8, the Northern Arch retired' again down- 
wards, till it came among the Stars of the Great Bear: when the 
whole Scene was changed on a ſudden, and Rays were darted up from 
all ſides, and formed that Crown-like, or Star like, Figure which has 
been ſufficiently deſcribed. EY 

The intermediate Area (left between the innermoſt Extremities of 
the Rays coming from different Quarters, which very rarely, if ever, 
joined) was of an irregular Figure, commonly inclining to an Oval, 
whoſe longeſt Diameter lay Eaſt and Weſt. Sometimes it appeared 
as clear Sky, at other times was filled with a thin white Cloud, and 


that Cloud was often divided into two Parts, by an uneven crooked 


Line, running likewiſe Eaſt and Weſt. TE 
The Rays which immediately ſurrounded this void Space, were of 
no zreat Length, and very unſtable: Yet two or three times, when 
they continued ſteady enough to afford an Opportunity of conſidering 
them attentively, their outermoſt Extremities were ſenſibly carried 


Southwards, the Center itſelf remaining, to appearance, fixed. 


The Southern Quarter was filled with continual Flaſhings of Light. 


| Theſe followed one another very quick, and were propagated up- 


wards from the afore- mentioned Arch with great Swiftneſs, each of. 
them leaving in ſome parts of the Space it paſſed through, a faint, and 


: very tranflent Whiteneſs, which preſently vaniſhed, and was quickly 


renewed, uſually in the very ſame Track, by the next ſucceeding 
Flaſh. Yet none of thoſe Tracks were in any degree direct and uni- 
form; but all very irregular and broken. „„ 

The Central Figure ſometimes diſappeared for a while, and then 


returned again. Whether it always retained the ſame Situation with 
reſpect to our Horizon, I cannot depend on the Exactneſs of my 
Obſervations enough to determine. They were as follow: 


About half an hour paſt Eight, the Center, as well as I could 
judge by my Eye, was very near a Star of the fifth Magnitude, 
placed by Hevelius at the End of the Lizard's Tail, whoſe preſent 
Right Aſcenſion is about 331?, and Decl. 36“ and an half N. At 
Nine, it was at the Northern Point of an Jyoſceles Triangle, whoſe 
Baſe was a Line joyning the Star in Pegaſus Shoulder, called Scheat, 
and the brighteſt of thoſe in his Knee; the Perpendicular from the 
Center being in proportion to the Baſe, about as 3 to 2. At ꝙ h. 154 
the Triangle made between that and the two forementioned Stars was. 
become right-angled at Scheat, the Diſtance being not much altered. 
At Ten, it was directly between the Zenith and Andromeda's Head 
at a Diſtance from this Star not ſenſibly different from what it had 
kept from the Northermoſt of the two forementioned. 3 
According to the firſt of theſe Obſervations, the Central Point 
muſt have been very near the Meridian, and about 159 South of the 


Zenith of the Place where I was; which is a few Minutes directly 


North from London. The three laſt agree pretty well with one 


we. An Aurora Borealis, 
another, to carry it between 2 and 3 Degrees further Southward, and 
to give it a perpendicular Diſtance of 3 or 4 Degrees of a great Cir. 
cle from the Meridian Eaſtward, 
In the remarkable Appearance of this kind which happened the 6th 
of March 17, I obſerved the like Center at near half an hour after 
7 o'clock, to be ſomething nearer the Zenith, than the bright Star 
in the Northern Head of the Twins, and to be more Eaſterly by a- 
bout half the Diſtance between that and the Star in Pollux's Head. 
By comparing this Obſervation with the Situation of the Star at that 
time, the Center appears to have been about 16 or 17 Degrees from 
the Zenith, and about 2 or 3 diſtant from the Meridian Circle towards 
. 8 
4 Geneva, 5+ Die Saturni * Menſis Octobris, hora ſexta & dimidia veſper- 
e Joh. Lud. tina, Aurora Borealis. fuigere cœpit, Phænomenon vobis quidem ſatis 
Clandrini, familiare, nobis verò ex ſeniorum ſententia plane novum, ſed tam il- 
_ luſtre, & circumſtantiis a vulgaribus in Tranſactionibus ſæpe deſcrip. 
305. pag. tis tam diverſum, ut de eo audiiſſe fortaſſe non pigebit. 
150. Primo quidem, qua hora dixi, Arcus lucidus viſus eſt, cujus me- 
| dium ſtabat in Horizontis Septentrione, extremitates ad Arcturum in 
Occaſu, & ad Pleiades in Ortu, 409 altus; lucidus ſatis, ut Solem 
e Septentrione jamjam ortum ire diceres; ſed hic nihil eſt novi. 
_ Poſt horam ſeptimam, quaſi violenti incendii flammæ, vel conti- 
nua fulgura totum albicantis arcus locum occupaverunt. Serpebant ex 
Horizonte ad cœli fornicem haud abſimiles veri furni flammis, extre- 
mitates arcùs rubicundo atrove fulgore vulgum terrebant, ipſæ flam- 
mz in atrum fumum deſinere videbantur, ita ut diem Domini inſtare 
mulierculæ non dubitarent. Cœleſte hoc incendium pluſquam horam 
duravit; Scenaque mutata, ex Horizonte exilire columnas, quæ ad 
Zenith pertingerent, viſum eſt: Ex eadem ſupradictà baſi, corona in 
extremitate Phænomeni tum occidente & cornu Tauri inferiore ab al- 
tera parte ſurgente, columnæ plus minuſve late, 60 aut 70? altæ, 
tria vel quatuor minuta durantes, paulatim evaneſcentes, vel prius in 
igneum colorem verſæ; poſt aliquod tempus ceſſarunt columnæ: tum 
Aurora Borealis ut primum fulſit, cui ante decimam ſucceſſerunt 
flammæ vehementiores quam prius, quibus ceſſantibus columnæ circa 
undecimam viſæ ſunt, magis diutinæ, & 120 plerumque altæ: Rur- 
ſus Aurora, mox flammæ, poſtea columnæ, atque ita ad tertiam uſ- 
que, qui videbantur adhuc Phænomeni relliquiz,  _ 
Ultra luculam, que ſemper Septentrionalem, quam dixi, cl! 
partem illuſtrabat, majoris Urſæ ſtellæ parum fulgebant. E Veſon- 
tio, quod go milliaribus hinc diſtat, eodem modo viſum fuiſſe Phe- 
nomenon accepimus. 1 = 


Arſit interea unum ex illis Meteoris, ſtellæ cadentes dictum, quod 
ultra Phænomenon arſiſſe viſum eſt. 
Ex reflexione Solaris luminis à partibus Atmoſphere Borealibus 
 congelatis Auroras Boreales formari dictum eſt: Sed flammas _ 
| oy TOES notables 


An Aurora Borealis. 10 
notabiles quo pacto explicentur non video. Si ab exhalationum in 
cendiis ortum hoc Phænomenon cenſeatur; Aurora Borealis Phezno- 
meni comes, columnæ, duratio Phænomeni, & ipſius in eodem loco 
ſtatio, negotium faceſſent. | 
6. For the clearer proceeding in my Relation, I ſhall obſerve, that —-4y Rer. 
there are two ſorts of S reamings, which I have taken notice of; one, Mr Derham, 
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| f 0 
by way of Exploſion from the Horizon; the other, by opening and „ | 

> HFutling, without Shootings up, and ſwift Dartings. oy” 1 
: Of the latter ſort chiefly, was that of O#. 8: in which, altho' the 

1 Streams, or S ires, or Lances, or Cones (or, what ſhall I call them?) 


were as large and remarkable as in that of the Year 17 yet they 
_ exhibited themſelves principally by the vaporous Matter opening 
and ſhutting, as if a Curtain had been drawn and withdrawn before 

them. 5 5 | =} 

The firſt View I had of this Phenomenon, was preciſely at Eight 
o'Clock in the Evening: At which time, all I ſaw, was a long nar- 
row Faſcia, like a white ragged Cloud, extended croſs the Heavens, 
from W. b S. to E. b N. which in a few Minutes began to emit ſome 
Streams, and then diſappeared; Which was ſucceeded by much 
Streaming in the Northerly Parts; and in a quarter of an Hour it 
began to reach other Points alſo; and ſoon after that, it ſtreamed all 
round in the Southerly, Eaſterly and Weſterly Parts as much, or 

nearly as much as in the North, Which was a thing I never had ſeen 
3 before in theſe Phenomena. 5 | , 5 
Iheſe S!reams, or Cones, were for the moſt part pointed, ſo as to Fg. 15. 
make the Appearance of flaming Spires, or Pyramids; and ſome others 
were truncated, and reach'd but half way: Some alſo were longer, 
and ſome ſhorter ; ſome of which had their Points reaching up to the 
Zenith, or near it, where they formed a fort of Canopy, or thin Cloud, 
ſometimes red, ſometimes browniſh, ſometimes blazing as if fired, 
and ſometimes emitting Streams all round it, which at that time gave 
it the Appearance of ſuch a Star as our Knights of the Garter wear 
on their Breaſts. 

This Canopy was manifeſtly formed by the Matter carried up by 5, 
the Streaming on all parts of the Horizon: Which Matter ſome- b 
times ſeem'd to aſcend with ſome force, as if impelbd by the Impe- 
tus of ſome exploſive Agent below, as I have faid it was in the 
Streaming of March 17%, and which I gave the Society a large 

and particular Account of ſoon after. This forcible Aſcent of the 

: ſtreaming Matter, gave a Motion to the Canopy, ſometimes a Gyra- 
tion, like that of a Whirlwind ; which was manifeſt'y cauſed by 
the Streams ſtriking the outſide Parts of the Canopy, as in the Fi- 

ure: But when the ſtreaming Matter hit the Canopy in the Mid- 
dle, all was then in Confuſion. 


Theſe two Particulars, namely, the Streaming all round, in all 
Points of the Horizon; and the Canopy in and near the Zenith, are 
VOI. VI. Parte u- 3 3 
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what were taken notice of in all Parts of England, that I have met 


with any Accounts from; particularly, in Northamptonſhire, Stafpord. 


| ſhire, Oxfordſhire, Wiltſhire, Berkſhire, Middleſex, Somerſetſhire, and 


Mr Waſle's 
Account, from 
Aynho in Nor- 
bamptonſnire. 


E/Jex, and in divers Parts beyond Sea. 
The Reverend and Learned Mr Waſſe gives me this Account of 


it's Appearance at Aynho in Northamptonſbire, That at 7 h. 200 p. 
M. he ſaw an Arch ſomewhat curved, like a Rainbow at firſt, and 


about half the Breadth of the Rainbow, and yellow ; which in about 


ten Minutes began to twiſt, and make an Angle at the Zenith 


That one End of it was pretty much to the Eaſt, and not direct 


to the North; and the Weſtern End deflected as much to the South: 


That it remained after the Twiſt, at the Zenith, without any great 


Motion, not a quarter of an Hour. After which, the Rods aroſe on 


all ſides, from the Horizon to the Zenith, the upper Points ſeeming 
to move thro' a ſort of Vortex quite out of our Atmoſphere : 
Which Rods, he thinks, roſe. perpendicularly from the Horizon, 


but ſeemed to converge towards the Zenith, according to the Rules 


of Perſpective, by their Angle then being leſs than their Baſis at the 


Horizon: That a Redneſs was perceived, which, he thinks, was 


{ſtrongeſt towards the Weſt ; which Colour did not appear till the 


Arch brake into ſeveral Pieces, and overſpread the Heavens with a 


thin faintiſh Fire, thro' which they ſaw Jupiter very clearly. 


This Account of Mr Waſſe's may ſhew, how the Phenomenon was 


cur in the main with his. But in the more Southerly Parts of Europe, 


Account from 
Scaff hauſen. 


—— Florence 
by Sir Thomas 
Derbam. | 


cc 


in England; by reaſon moſt of the Accounts I have met with con- 


I take it to have been ſomewhat different. The News- Papers tell us 
from Schaff bauſen, That on the 19th of Ofober there was a great 


Alarm in many Parts of Switzerland, on Account of a great Ligh! 


« ſeen in the Air, from 7 O'Clock till Midnight; which was ſup- 
e poſed to be the Reflection of ſome great Conflagration. At Bern, 
„every body thought there was a Fire in ſome part or other of 
the City or Neighbourhood. At Neufchatel, the Alarm- Bells were 
« rung, and the Governour feveral Hours on Horſeback, to give 
Orders, Cc. as in Caſes of Diſtreſs. All which they heard after- 
« wards, was only an Aurora Borealis“. And from Flor:te, my in- 


genious and curious Friend, Sir Tho, Dereham, {ent me this Account. 
CC 


„the 8th laſt, I ſaw it my ſelf in the following manner: It was one 


Hour and half after Sun-ſer, when I was paſſing thro? a Piazza in 
this Town, that I diſcovered the Phænomenon, that ſeem'd one 


«c 
« fe&t Oval Figure, hanging North and North-Eaſt to us: The 


CC 


As to the Lumen Boreale, which appear'd in theſe Parts on Ofber 


Mile long, and three quarters of a Mile broad, of an almoſt per- 


* Edges of it were of a pale light Colour, like the firſt Dawn of the 
Morning; and towards the Center, it encreaſed it's fiery Colour 3 
fo that in ſome Places it looked as the Fire of a Furnace 3 but 
in the very Center, and many adjacent Parts, it was like a — 
| | (ron 
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ee Tron growing cold, that ſeems bloody. For a good while I could 
« perceive no Motion in it; but after a quarter of an Hour, I diſ- 
« covered a general ſlow Motion backwards and forwards, like that 
« one ſees of the Circulation of the Blood in the Tails of Fiſhes, 
0 by the help of the Microſcope, but no manner of darting; in- 
3 ſomuch that in another quarter of an Hour it vaniſhed impercep- 
„ tibly, juſt as a Rainbow, and the Air grew dark again, that was 
3 % ſo luminous before, that one might read a Manuſcript by the ſame. 
3 cet is very remarkable, that at Fieſole, a Town within a ſhort Mile 
of this, the Phznomenon ſeemed to thoſe Inhabitants, to be be- 
ccc tween them and us, and they thought our Town was burning: 
„„ Whereby it appears not to have been very deep, nor very high ; 
 « Fieſole ſtanding upon a Hill half a Mile high, and to the North- 
„ North-Eaſt of this Town. : NNE den, 
Y To theſe Obſervations of myſelf, and ſome of my Correſpon- Se farther 
dents, I ſhall add two or three things more, before I enquire into aten. 
the Cauſe of the Phenomena, = En 
One thing that was taken notice of in moſt Places, was, That 
in ſome part of the greateſt Streaming, the Vapours between 
the Spires, or Lances, were of a Blood-red Colour. That 
© which I obſerved, was, That about half an Hour after Eight 
o'Clock, the Vapours towards the South-Weſt were very denſe, and 
for ſome time red. And not long after, the like Redneſs aroſe in 
the North-Eaſt, and the other gradually went off. Both which gave 
_ thoſe Parts of the Atmoſphere the Appearance of blazing Lances, 
and bloody-coloured Pillars. VVA 
Another thing I took notice of, was, a ſtrange Commotion, and 
working among the Streams, as if ſome large Cloud, or other 
Body was moving behind them, and diſturbed them. 
In the Northerly and Southerly Parts the Streams were perpendicu- 
lar to the Horizon; but in the intermediate Points they ſeemed to 
decline more or leſs one way or other ; or rather to incline towards 
the Meridian. 3 
As for the Weather, the preceding Day was cloudy, with an 
| Hoar-Froſt in the Morning ; but it cleared up, and grew warmer 
afterwards; but towards the Horizon, very vaporous. And the 
next Morning (after the Streaming) before Sun-rifing, the Air was 
full of Vapours, with divers thin vaporous Clouds, ſome of a lucid 
brown, ſome reddiſh, which I took to be Remains of the Stream- 
mg, which, I was informed, continued all Night. N OC, 
As for the Cauſe of theſe Phænomena, I take it to be from the Cauſe of theſe 
ſame Matter, or Vapours, which produce Earthquakes : And that Phenomena. 
for theſe Reaſons : Firſt, Becauſe ſome of theſe Phænomena have 
been followed by Earthquakes. As that which Stow gives an Ac- 
count of in his Annals. in the Year 1574, on November 14, in which 
he ſaith, were ſeen in the Air ſtrange Impreſſions of Fire and Smoak to pro- 
ceed forth of a black Cloud in the North towards the South. That the + 
| O 2 | next 


* 
75 
11 

*8 
* 
x: 
L 
F 
* 

* 

BD 

£ 
N 
8% 


108 


An Aurora Borealis. 


next Night following, the Heavens from all parts did ſeem to burn marvel. 
lous ragingly, and over our Heads the Flames from the Horizon round a. 
bout riſing did meet, and there double and roll one in another, as if it had 
been in a clear Furnace, 

And after this (he tells us) followed on the 26th of February, great 
Earthquakes in the Cities of York, Worceſter, Glouceſter, Briſtol, 
Hereford, and in the Countries about, which cauſed the People to run qu; 


of their Houſes, for fear they ſhould have fallen on their Heads. In Tewk(. 


bury, Breedon, &c. the Dijhes fell from the Cupboards, and the Books in 
Mens Stugies from the Shelves: With more to the ſame purpoſe. 

So this laſt (in October) was preceded by that fatal Earthquake at 
Palermo in Sicily, and ſucceeded by one in England, on Tueſday, Octo. 
ber 25, following. This, I hear, was perceived in London, and was 


very confiderable at Dorcheſter, Weymouth, Portland, Portſmouth, Pur. 


beck, and divers other Places in Dorſet/hire, that it cauſed the Doors 


to fly open, ſhook down Pewter off the Shelves, and was felt in ſome 
Ships that lay in the Harbours. 


2. Another Reaſon 15, That I am aſſured by an ingenious ſenſible 


Gentleman of my Acquaintance, that as he was viewing this Appear- 
ance, on the Top of his Houſe at Zittle Chelſey, he plainly perceived 


a ſulphureous Smell in the Air; and that another Perſon did the ſame, 
on the Top of another Houle near him. 7 TT ” 


3. Another thing which concurs with what hath been ſaid, is, 
That I am aſſured from ſeveral Perſons, that an hiſſing, and in ſome 
Places a crackling Noiſe was heard in the time of the Streaming, like 
to what is reported to be often heard in Earthquakes. 
And now, for a Concluſion, I ſhall remark two things upon what 

hath been ſaid. _ „% 
1. That it may help the ſagacious Meteorologiſt to reſolve ſeveral 


Difficulties relating to theſe Northern Lights, to obſerve, that what 


was S!reaming or Darting in our Northern Parts, was only a remarka- 


dle Light, or Blaze in Italy, and the Southern Parts, if I take Sir 
7. Derebam's and the News-Papers Accounts right. 


2. If thoſe Phænomena have the ſame Origin that Earthquakes 


have, that then they are, doubtleſs, of great uſe to the Peace and 


Safety of the Earth, by venting ſome of that pernicions Vapour and 


Ferment that is the Cauſe of thoſe terrible Convulſions, which Earth- 


quakes are accompanied with  _ e | 
I forgot (when I deſcribed the Canopy or Corona) to ſay, that it did 

not reſt in one place; but changed it's Poſition, ſometimes higher 

near the Zenith, and then towards the Eaſt, and South-Eaſt, 10 of 


15 Degrees, and then back again nearer the Zenith, according as the 
darting Matter directed it: But I do not remember, that this Canopy 
was at any time directed towards the Weſtern Points. 


In moſt of the Northern Lights that I have ſeen, there general'y 
was a dark Bank of Vapours, circular on the Top; but whether — 


* 
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of OF. 8, had any ſuch Arch, I could not ſee at Upminfier, where I 
was ſurrounded with Trees. 


3 


et 1 — —ͤ—ͤ— 
* 8 — — 2 —— = — 

9 SEED. 1 F 

— — —— — — PR 

4 - * - 

— 
* 
— LES ou 


— = 
4 - — 
— * 4 


7. Ofob. 8, 10, J Barom. All. . mm Vind.)“ Weather fair , South 
Morn. 29. 90. | 54. W. t. and clear. wick iy 
This Evening appeared an Aurora Borealis, I think, full as remark- np 
£ able as that in March 1716, tho? varying in Form: It began about N 5 
* Six at Night to be light in the North, with Streaks proceeding from Lynn, Eg 
5 it, and ſpread gradually both towards the Eaſt and Weſt, the South No. 398. p. 

being ſtill very clear; but before Seven it left all the Northern Parts (ex- 253. 
cept towards the Zenith) and covered all the Southern. Soon after 

which, there appeared a white Arch proceeding from Eaſt to Weſt, 
paſſing near the Zenith, but more South, which ſeemed fixed for 
a time; but about 10 Minutes paſt Seven was diſperſed, and imme 
diately ſucceeded by a kind of Glory of an Oval Form, the longer 
Axis from Eaſt to Weſt, ſomething South of the Zenith, with Rays 
ſhooting up from all parts, and interchanging ſwiftly, for about 15 
or 20 Degrees from it; the reſt of the Heavens (except the North, 
which ſtill continued very clear) affording various Phænomena. In 

the Eaſt there was a quick Succeſſion of Columns of the ris Colours, 

inclinable to White, the Weſt to Purple, and about the South-Weſt, 

for a good ſpace, appeared almoſt a blood red Coruſcation, which 

= continued 5 or 6 Minutes. ns » CE 

* Theſe Appearances in a quarter of an Hour became leſs remarka- 

ble; though the Aurora continued molt of the Night, and afforded a 

Light generally equal to the Moon in it's Quadratures. Looking 

with my Teleſcope at Jubiter, I found both his Satellites and Belts ap- 

pear as plain thro' the Aurora, as if the Sky had been perfectly clear. 
8. Monſ. Gaudin, in a Letter from the Obſervatory at Paris, da- —%» ſcreral 

ted Ofober 20. N. S. 1726. writes, that he ſaw it firſt at half an Hour 1% , Ne. 
paſt ſeven in the Evening, forming at that Time a luminous Arch 5 Pad. 

(with another ſomewhat darker under it) which extended itſelf almoſt 

from Sun, ſet to Moon-riſe, and was raiſed above the Horizon about —Monſ. Gau- 

twenty five Degrees; from whence ſhot out from Time to Time lu- din at Paris. 
minous Streams about ten Degrees above it. At half an Hour paſt 

eight, the Number of theſe Streams vaſtly encreafed, covering all 

the Heaven, excepting the Height of twenty Degrees oppoſite to it : 
But towards the Zenith there remained a circular Space which was ne- 
ver covered by them, tho? there wanted not a conſtant Succeſſion. 
Theſe Appearances continued very ſtrong till half an Hour after ten 
when they began to decline, and diſappeared totally about two in 
the Morning. F 3 . 

Monſ. Maraldi, in a Letter dated at Thiers, OF. 20, 1726. N. 8. 3 
two Leagues to the South of Paris, ſays, it began there about 4. 4 Thicrs. 
half an Four paſt ſix with a conſtant uniform Light in the North; 
loon after which appeared three or four luminous Arches one over 


another, 
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An Aurora Borealis. 
another, from whence iſſued a great Number of Rays, which ſhot 
up a conſiderable Height above the Horizon. At eight o' Clock theſe 
Rays darted quite up to the Zenith; half an Hour after which they 
very much encreaſed, ſpreading with ſtrong Undulations all over the 
Sky, and all terminating in the Zenith formed a Sort of Cupola there. 
The Concluſion he has not obſerved,  _ | 

Sign. Franceſco Quaranbotti writes from Treggiaia, OF. 20. 1726, 


N. S. that he firſt obſerved it a little before eight in the Evening, 


when 1t extended itſelf along the North Horizon about eighty De. 
grees, and reached above it about eight. After ſome time, the lumi- 


R nous Emiſſions began to riſe perpendicularly, and continued from 
time to time ſo to do, from nine till eleven. About ten it enlarged 


n= VION ou 
Account, from 
Florence. 


itſelf fifteen Degrees farther Eaſt, and ſtretched under the laſt Star in 


Urſa major, At eleven it vaniſhed. = | 
An anonymous Account in Latin from Florence informs us, that it 
was firſt ſeen there at half an Hour paſt ſix in the Evening, with a 


clear expanded Light, occupying all the Space betwixt the North- 


Eaſt and North-Weſt. At ſeven it divided itſelf into ſeveral ſpheri- 
cal Triangles near the Horizon, which half an Hour afterwards united 


into one large Triangle, whoſe Baſe was near the Horizon, and extended 


twenty Degrees to the Weſt from the North-Pole, and whoſe Vertex 


reached up to Ur/a minor. This continued about half an Hour, and 
then diſappeared; but at ten o' Clock it returned much more conſpi- 


cuouſly, forming about the Pole, a large Column which was railed 
thirty Degrees above the Horizon. From this Time it emitted Ju- 
cid Undulations til! Midnight, when it entirely diſperſed. He after- 


wards takes Notice that the ſame was ſeen at Milan and Bologna; the 
Accounts from whence agree, that none of the Streams reached be- 


ig. Man- 
fredi, from 
| Bologna, 


Dr Burman, 


Jon Uplal. 


yond the Zenith. 


Sign. Manfredi writes from Bologna, Jan. 3. 1755 that he did not 


775 


obſerve this Phenomenon himſelf, but was informed that it was ſeen 


every where in the Campagna di Roma, as far as Peſaro and Tano. 


To theſe Accounts, which were communicated to the Society by 


their worthy Aſſociate Sir Thomas Dereham, and moſt of them tranſla- 


ted from the Italian by the ingenious Dr Scheuchzer, it will not be im- 
proper to ſubjoin, that Dr Ericus Burman in the AF. Literar. Succ, 


Trimeſt. prim. 1727. takes Notice, that altho' this Meteor was ſeen in 


Germany, Poland, Swiſſerland, France, and England, yet at Upſal they 


could obſerve nothing but the whole Sky beſet thick with Clouds, of 


a Colour like that of the Moon in a total Eclipſe, and variouſly agi 
tated as by a Wind, but this chiefly towards the South; which conti 
nued till nine o'Clock at Night, a little after which it grew quite 
on) 35 2 
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XXXI. Jan. 4. A Luminous Arch which extended itfelf from 4» 4ecounr 
N. E. to Wai. The Streams all moved Weſtward. Wind N. W. 75 = "25-59 
Merc. 29 4. een at ſeveral 
Jan. * We had ſomething of the ſame Nature, but hardly enough RM 5 the 
for Obſervation; and yet, this very Night the Appearances were more _ =_ 
remarkable in ſome parts of the Kingdom than thoſe of October the 3 5 
. eighth. This I was informed of by a Perſon of Quality in Lancaſhire, zol. 
' who was pleaſed alſo to ſend me the annexed Deſcription and _ 
* Draught, communicated to him by a curious Obſerver at Liverpool. 
: March 29. Between 7 and 8, there was an Arch upon a black Baſis 
© as before, extending itſelf from N. E. to W. It's height variable, 
pyramidal Streams of Greeniſh Light moving weſtward. About a 
quarter paſt 8, there ſhot up from the Weſt a Stream of pale Flame- 
colour about 6 or 7 Degrees broad: It paſſed over the Pleiades, and 
cCroſſing the Meridian about 19 Degrees to the North of our Zenith, 
* deſcended as low as the Tail of Ur/a Major which it left a little to the 
South. It continued thus for ſome Minutes and then gradually va- 
niſhed. Wind North, Merc. about 30. — - 


- 


MY 
4.43 


March zd. The Appearances this Night were ſo extraordinary, 
that they would require a long deſcription: Bur I ſhall chiefly take 
Notice of ſuch particulars as ditfered from thoſe of October 8. 
1. That inſtead of one luminous Arch in the North, here were 
two and ſometimes three one above another. They were diſtin e- 
nough from each other in their upper parts, but blended together to- 
wards the Horizon, which they generally cut about N. E. and 
N. W. but ſometimes varied conſiderably from theſe Points. 
The ſame Obſervation may be applied to the Heights, for they 
were alſo variable; and in particular, the inner edge of the lower- 
moſt Arch was at ſometimes about 6 Degrees above the Horizon, at 
others, conſiderabl/ more or leſs. MO ns 
I ſuppoſe this extraordinary Appearance was owing to ſeveral di- 
amt Collections of luminous Vapours, which were either at diffe- 
rent Heights from the Earth, or different Diſtances from the Eye. 
2dly, Several of the more permanent Streams were bent, at times, 
into irregular Arches of different Curvatures and Poſitions, | 
Some of them held pretty near the fame ſhape till they vaniſhed, 
pron went off moſt commonly in Tangents to ſome part of the former 
Curves. 1 PT ETD 
Zadly, The flaſhing Streams from the Eaſt ſometimes met, with 
thoſe from the Weſt, and fo formed continued Arches, of a pale 
Colour, which quickly broke and vaniſhed. No colouring followed 
upon the mixture of theſe Streams. 33 3 
4thly, The Streams of this kind moved moſtly Southward, but 
not to any certain Point; for they were inclined to the Horizon at 
all Degrees between 5, or leſs, and go. There was ſometimes ſuch 
a ſtrange irregularity in their Motions as can hardly be deſcribed; 
_ Fant 555 tor 
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for the Places from whence the Flaſhings were directed ſeemed to vat 


every Moment. | ; 


As to the more ſteady pyramidal Streams, they generally moved 
Weſtward ; and tho' ſome of them, at times, ſeemed to ſtand iil| 
or even move backward; yet I am apt to believe, this irregularity 
was only apparent. 2 

;thly, A little after the beginning of this Meteor there was a faing 
ruddineſs in the Sky towards N. E. and N. W. but when it was in it'; 


greateſt perfection, towards 12 o' Clock, I ſaw none of the Priſma. 


it upon theſe Occaſions. This helps to confirm me in the Opinion 
that the Priſmatic Colours in theſe Meteors were owing to the Sun. 


tic Colours, tho' the Air was then full as Light as I have ever known 


 Thele Appearances began early in the Evening, and held, as I am 


informed, for a good part of the Night. Wind N. Weſterly, Merc, 


above 30, na, 
I am told that theſe Meteors are much more common in the North 


of England than here, and that they go by the Name of Streamen, 


The Deſer 1þ- 
tion of an Au- 
rora Borealis 
mentioned itt 
the foregoing 
Letter. No, 
399. pag- 
304. 


Merry Dancers, or Petty Dancers. They alſo pretend to foretel the 
Weather by them, and fay, that when the Streamers are green, they 


betoken wet ſtormy Weather; but when they are yellow, it will be 


clear and dry, 

P. S. I don't know whether it is worth while to acquaint you, that 

_ Ariſtotle has given an imperfect Account of ſome of theſe Me. 
teors. wg ; os 2 

XXXII. About Seven o' Clock at Night I was told that the Me. 

teor called by our Sailors, Merry Dancers, was viſible, and very 


bright. Having ſeen ſeveral before, but had no opportunity of be- 


ing particular in my Obſervation, I went out into the open Air, clear 
of Houſes, that I might have a better View all round the Horizon; 


from whoſe Northern part aroſe ſeveral Streams of Light, as if from 


behind a black Cloud. They were very many, and I believe, there 
was no poſſibility of numbering them, their Motion being ſo quick, 
ſhooting upwards to the Zenith with a Motion not to be followed by th: 
Eye. They had alſo another Motion which ſeemed to be ſide-ways, 


their higher Ends terminating ſometimes in a ſharp Point, ſometimes 


in two or three Points; they appeared from the North-Weſt to North- 


Eaſt ; but were brighteſt in the North. Their Colour was pale like 


that of Jupiter through a Teleſcope, but not near ſo bright. Moſt ol 


them reached the Zenith, where mixing with one another, the) 


whiſked round and formed an Appearance like the curling Flame of a 


Glaſs-Houſe-Fire ; they had a very-irregular Motion, ſometimes turn. 


ing inwards, ſometimes outwards, like the Pendulum-Spring of 3 
Watch. This circular Light was the brighteſt, and ſeemed to occup) 


near ten Degrees of the higheſt part of the Hemiſphere ; Several 
Strokes of Light ſeemed to dart from it to the South; but died be- 
fore they got any conſiderable diſtance. In the Weſt, I ſaw two 
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{mall long Clouds, which interpoſed betwixt me and the light Streams , 
which I ſaw above the Clouds, and betwixt them, which convinced 
me that this Light (whatever it be) is far above them. I have drawn 
a Scheme of the whole Horizon, as it appeared to me. That bright Fig. 16. 
Star is Jutiter, whoſe Place then was 17? in Aries, and was about 
South-Weſt, I gueſs about 20 high. Some of the brighteſt Stars in 
Taurus, Orion, and Aries, appeared South and South-Eaſt; but I have 
not placed thoſe but by guels. In this ſtate I left it: But was told by 
one that ſaw it after Ten o'Clock, that the whirling Light in the Ze- 
nith appeared of ſeveral Colours, as, blue, green, yellow, and red- 
diſh. But that I did not ſee. {0 | | 


XXXIII. Die Martis, Feb. 19, 17:3, hora ſeſquidecima. 4 Regifter of 
Die Veneris, Martii 15, 1743, ab hora oftava, ad mediam uſque e 
noctem. | | | Borealis /r 


Die Martis, Aug. 20, 1723. | fur Tears, at 
Die Dominica, Oct. 20, 1723, ab hora ſexta, ad mediam noctem. Lynn, by Mr 
Die Dominica, Sept. 26, 1725, Aurora Borealis viſa eſt ab hora Ne 5 
ſeptima, ad horam decimam, cum Radiationibus variis. 25 Td 8 
Die Lunæ, O#. 3, 1726, per totam noctem. 
Item Die Martis, Oc. 4, 1726. 
Itemque Die Saturni, O45. 8, 1726, per totam noctem. Mirum 
ſane Phænomenon, de quo nihil dixi, qui tam accurate deſcribitur à 
Dominis Langwith, Huxham, Hallet, Hadley, & Johan. Ludov. Calans 
arino, in Allis Londinenfibus, Ne, 3956. | 6 oe : 
Die Mercurii, OF. 26, 1726, circa horam decimam. 
Die Veneris, Martii 3, 17, ab hora octava, ad mediam noctem. 
Aurora hac nocte (ut mihi videbatur) longe mirabilior fuit illà OZ. 
8; & credo equidem, nullatenus diſcrepavit (ſecundum deſcriptiones 
quas habemus) ab illo memorabili Phænomeno, ſexto Martii, 1713. 
Item Die Domin. Marti 3, 1735. i 
XXXIV. About 8 in the Evening of that Day, my Family and % 4,,,.., 
others at Mindſor, ſaw a conſiderable Streaming in the North, with Borealis Oct. 
ſuch bright Lances and Columns as uſual. But at Redbridge none 13, 1728, az 
ſuch appeared, only in the North, I obſerved a great thick, black nn 
Bank of Vapours; the Top reaching about 20“ above the Horizon, eg 
without any Convexity or Curvature, as is uſual in moſt of the S ream. the Rev. Nr 
ing, J have ſeen; bur inſtead of that, the upper Part was indented in Perham, _ 
many Parts, with long black Pyramids, ſomewhat reſembling the Sang 15 
Streams of the Lumen Boreale, the Edges of which were gilded with N 
lucid Rays, of the Streaming Colour: And all over the Clouds, or 
Vaporous Bank, I diſcovered a great Commotion or Diſturbance be- 
hind them, as if ſomething was rolling, or tumbligg behind them. 
The End of all theſe Appearances [| expected would have been Stream 
ing. But in leſs than an Hour, the Clouds (which had been pretty 
till) began to move to the S. W. and at laſt obſcured the whole He- 
milphere; which before was all clear enough (except towards the 
VOI. VI. Part ii. | P North) 1 
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North) to ſhew the Stars, although beſpread with Vapours, like 
thin Fog, a little inclining to red. 
eb iz. XXXV. The Aurora it ſelf had nothing extraordinary; it was , 
1730. N. S. quiet one, that is, without any ſenſible Motion, except, perhaps, 
at Genera, by an alternative Increaſe and Diminution of apparent Altitude. Whe. 
= Cramer. ther it was for this Reaſon, or becauſe the Light had it's Edge imper- 
1 * ceptibly confounded with the Colour of Heaven, ſeveral People 
judged of that Altitude ſeverally-. There are ſome that pretend tg 
have ſeen it to the very Zenith: I was not ſo happy, and could not 
ſee it higher than the Girdle (3) of Cephus, which was about 30 Deg. 
high. The greateſt Part did fix it to the Polar Star, which is about 
46 Deg. It's Baſe reached from the Head of Andromeda and furthet, 
to the Shoulder () of Bootes, and further, and ſo it did inſiſt upon 
an Arch of 140 or 150 Deg. of the Horizon. This Meaſure was 
taken half an Hour after Eight. It's Middle declined from North te 
Weſt about 15 Deg. The Light was ſtill, and clear enough to read 
a Character no bigger than that of this Letter. The Baſe has ſeemed 
obſcure to ſome People. 5 ; 
But what was chiefly to be conſidered, was a great Meridiona! 
Zone pretty like a Rainbow in it's Figure, but broader. It was ter. 
minated by two parallel Arches. The ſuperior inſiſted with one 
Side upon the true Point of Eaſt, and with the other upon the Point 
of South-weſt, or Weſt-ſouth-weſt: Whence you ſee it's Middle de- 
clined about 15 Deg. from South to Eaſt, and was diametrically op. 
poſed to the Middle of the Aurora Borealis, It's Altitude did vary 
a little, but never reached higher than the Head of Orion, which was 
54 Deg. high, and never was ſeen lower than a little under Procyn, 
which is an Altitude of 45 or 46 Deg. The inferior Arch was exactly 
parallel to the ſuperior, and the Breadth of the Zone varied from 14 
or 15 Deg. to 18 or 20 Deg. ; „ 
The Colour of this Zone was Red, Scarlet, inclined to Purple, 
pretty lively and changeable by Intervals. It was leſs vivid near the 
Horizon, and alſo to the Meridian, where it ſeemed now and then 
interrupted, Some Standers by did imagine two great Arches riſing, 
one from the Eaſt, the other from the South-Eaſt, and meeting to— 
gether near the Meridian, but immediately afterwards parting one 
with another, and drawing back, which they repeated very often. 
Under this Zone then was to be ſeen, but not conſtantly, one o? 
two Arches lucid and interrupted, which comprehend with the Hort 
zon a dark Segment very like a Miſt. RT 7 
The Phenomenon did laſt till Four o*Clock in the Morning. The 
Weather was calm, ſerene, and cold, the Barometer very high; ne 
Cloud in the Heaven. EI | 
It was remarkable, and I think extraordinary, that this Aurora con- 
ſiderably darkened the Light of thoſe Stars which were ſeen throug 


itz and that was much more true of the red meridional Zone, me 
p 5 Yeu 


An Aurora Borealis. 115 
dyed with it's reddiſh Colour the Stars that appeared behind. When 

that Zone was the higheſt, it covered Jupiter, and ſome Gentlemen, 

which at that Time had not yet remarked the Aurora, looking at Ju- 

piter through a Teleſcope, affirm they could hardly ſee it, but that it 

ſeemed as intercepted by ſome dark Cloud; and indeed it looked at 

that Time as if it had been ſeen through a red Glaſs. 

This Obſervation confirms what is moreover very probable, that 
this Zone was produced by the Light of the oppolite Aurora, either 
by Reflexion or Refraction. But the Manner of it's Production ſeems 
difficult to be accounted for. There may be ſuppoſed Icy Particles 

ſwimming in the Air, and of ſuch Figure as to exhibit a great Zone, 

by the Reflexion and Refraction of the Light of the Aurora, almoſt 

in the ſame Manner as the Drops of Rain produce the Appearance of 
the Rainbow. But this being meer Conjecture, I ſhall pals it over. 

The Aurora and Zone ſeemed a great deal nearer one another in 
the Horizon than in the Top. If we could ſuppoſe this Difference 

to be entirely Optic, and theſe two Circles really Parallels, that 
would be enough to compute the Diſtance of the Phenomenon from 
the Earth. But the Suppoſition, though it ſeemed, at firſt, pretty 
allowable, is by no means to be admitted ; for it would follow, that 
the Phenomenon was at leaſt diſtant from us one twenty-fourth Part 
of the Diameter of the Earth, which is too great an Altitude to be 
believed. Ty RO aj Fo | 
XXXVI. 1. The Aurora Borealis has been very frequent with us O. 22, 
of late; but none either for Brightneſs, Variety, or Duration, ſo con- 1730. in 
ſiderable as what occurred on the laſt Thur/day Night, which was the e op 
224 of Offober, This Meteor has been obſerved in New- England, at fans Glen. 
different Times, ever ſince it's firſt Plantation; bur I think at much wood, Prot. 
longer Intervals than of late Years, and never to ſo great a Degree as Math. Ns. 
the preſent Inſtance: Nor indeed is there any recorded in the PH 418. Pag. 55s 
Jranſact. that I could think, by their Deſcription, equal to it ; ex, 
cepting only that celebrated one of the 6th of March, 1716, obſerved 
by the moſt judicious and learned Dr Halley, and in many Reſpects. 
that alſo muſt give the Preterence to it. And on this Account 1 
have thought the moſt particular Deſcription of this Meteor would 
not be unacceptable to you; and have therefore ſent all my Notes 
rclating thereunto, which are very numerous, almoſt to every Change 
and Circumſtance of the Appearance, I am perſwaded there is no 
better Way to arrive at the true Cauſe of this extraordinary Pheno- 
menon, than by attending to the minuteſt Particulars and Circumſtan- 
ces thereof; and if what J have done contributes thereunto, I ſhall 
7885 it a ſufficient Excuſe for the Number and Particularity of my 
Notes. 

Oct. 22, 1730, 6h 30/ P. M. There lay near the Horizon an ex- O, LF. 
tended duſkiſh Vapour reaching from NW by N. to NE by E. The 
upper Edge was the Segment of a Circle, whoſe greateſt Height 

P 7 | | . 
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"10 -* An Aurora Borealis. 


Frail the Horizon was about 15* bearing nearly N. by E. Adjoi 
ing to this was a concentric Segment of a very light Azure, of 3 
greeniſh Caſt, ſtrongly illuminated, a few Degrees in Breadth, and 
then dilated more and more till it became blended with an extenſive 
Brightneſs, or Aurora, which lay every where above it for about 4; 
Degrees. There was in ſeveral Places a faint Caſt of Red, The 


Heavens were every where elſe perfectly ſerene; a ſmall Weſterl | 
Wind, and the Moon above $029 below the Eaſtern Horizon. = 
O3/. II. 6h, Two Striæ riſing perpendicularly from different Parts of the illu- N 
35- minated Edge of the Vapour (which I all along ſuppoſe to continue 5 


it's Figure, when there is no particular Note to the contrary ), Theſe | 
were of a faint Red, and to the Height of 459 at leaſt. 
O3f. III. 6b, The Striæ were very numerous to the Left, each about 459; and 
40 one in the Middle (by which I ſhall always mean the Middle of tle | 
= 5 Northern duſky N roſe to a ſurpriſing Height. It was 80 3 Þ 
10 in Breadth; of a light Azure tinged with Green, and in ſevera! 
Places ſtreaked vertically with a bright Flame- Colour. There was 
5 alſo NW by N. a large Area or Body of a very intenſe Red. 
050 IV. 6, The whole extraordinarily luminous. The Red diffuſed in all 
45 Pig 18. Parts above the greeniſh Light, which now bounded the duſkiſh Va- 
3 pour in the North; and indeed feveral Parts of this were tinged 
therewith alſo. But the moſt intenſe Red was towards the N W. and 
NE. by E, between which were various pyramidical Streams of dif- 
ferent Colours, ſome Blue, ſome Green, others Flame- coloured, &. 
many tinctured with, and all terminated by, the diffuſive Roſinck, 
One Stria was of a ſurpriſing Luſtre, of a light Azure turned upon 
Green, appearing N W. by N. This Scene was very beautiful, the 
Height of each Column about 44%, and many of them well defined. 
Os. V. 6b. The enlightened Part of the Hemiſphere was every where tinged _ 
80. with Red; it's horizontal Bounds the ſame as before, but it's Alti- 
tude about 70%. Whence it appears the Aurora is conſiderably ex 
tended upwards, The reddiſh Caſt on the right Hand from North i t0 
Eaſt was beautifully diſtinguiſhed into perpendicular Striæ, which 
generally obſerved the following Order of Colours, beginning from 
che Eaſt; viz. a deep Azure, "which ſucceMvely proceeded to the 
lighteſt Blues (though each Column was of ſuch Intenſity as to be 
diltinguiſhed from the neighbouring Columns) after which followed 
ſcvera i] Degrees of Green, and then of Red, the deepeſt being an in 
tenſe Scarlet. And this Order was repeated ſeveral times, filing vp 
the whole Space from NE. to N by W. The Weſtern Regions were 
at the fame Time of an undiſtinguiſhed Red. Many of the riſing 
1 Columns were very exactly terminated. 
| 906% VI. 6. The Red, which in the laſt lay towards the Zenith, becume very 
55 Fg. 19. intenſe darting to the horizontal Vapour, throughout the interme- 
| _ diate Space, innumerable Striæ differently coloured. The horizon's! 
, duſkiſn Cloud was ſomewhat raiſed; an apparent Stratum of 2 
f - | 2 | = | *. 
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An Aurora Borealis, 


joſt under it, which towards the Horizon was of a fainter Caſt, as 
the Colour of the Sky is when over-charged with Vapours. I ſhould 
not forget that the upper Surface of Red jutted out, irregularly, in 


ſeveral Places, though in general well terminated; as I have obſerved 


the Caſe has been in ſome riſing Clouds, 


The diſtinguiſhed Red towards the Zenith, approaching nearer O/ VII. 7h. 
thereunto; it is about 20 broad upon our Meridian, and thence ta- . 


pering to the Eaſtern and Weſtern Horizon. The whole Appear- 
ance is of a reddiſh Hue, *tis in ſome Places faintly ſtreaked. At 
this Juncture appeared ESE conſiderably removed from the other 


Phenomena, a remarkable Oval, the tranſverſe Diameter erect, a- 


bout 30“ in Length, and of a very bright Azure. The whole Scene 


was very beautiful. 55 mM 
The Phenomena much the ſame, excepting, that the reddiſh Caſt 0% VIII. 
has riſen, and is now diffuſed to the Southward of the Zenith. The? 


other Parts of the Northern Hemiſphere much like the genuine Au- 
rora, interſperſed with various ſmall Clouds. There are two diſtin- 
guiſhed parallellogramic Areæ of an intenſe Red, nearly 30 in Dia- 
meter, the one to E by N. the other to NW. which was of the deep- 
eſt Colour, and croſſed in the Middle with a black Bar. The bright 


azure Oval ſtill remains towards the ESE. | 
The whole Appearance ſeemingly vaniſhed, excepting that the 055 I 
Northern Regions retained the Aurora, which was as bright as about > 
half an Hour after Sun-ſet. The Eaſtern Area of Red was diſtin- 


guiſhable, though very faint, reaching from 30“ to go“ high; alſo 
the former Area to the NW. ſomewhat more intenſe. This was the 
ſame as in the laſt Article; and the black Bar mentioned then, ap- 


| peared now to be a Cloud moving Eaſtward, Part whereof was ſeen 


on this red Area, and Part to the North. And in this View the red 
Vapour appeared vaſtly more diſtant than the Cloud. There were 
ſeveral ſmall Spaces of Light interſperſed throughout the Scene. 


| The Appearance ſomewhat changed. The Area of Red N W. 0% X. 55. 
was the molt intenſe. Several riſing Columns of a faint red and blue 15. 


between Weſt and North. A deep Red E by N. I have all along 


| obſerved, that ſome of the fixed Stars could be ſeen through all the 


Colours that have ſucceſſively laid upon them, though with conſider— 
able Differences as to Obſcurity and Clearneſs, according to the In- 
tenſities of the Colours. No Clouds in the Southern Regions. 


It is now neceſſary for me to obſerve, that the Wind has been all O7, XI. 7. 
along Welt and W by N. and if the ſtrongeſt Winds be expreſſed 20 


by 10, this was ſometimes 2, and, I think, never leſs than Unity. 
I am informed that at Bin, which lies about three Miles Eaſtward, 
it was all the while to the Eaſtward of the South. The Aurora Rill 
of the ſame Dimenſions, but the Edge of the duſkiſh horizontal Cloud 
much abated of it's Brightneſs and Colour. There are four remark- 
able Spots, or Arca: of Red, one E by N. one NE. by N. very 
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Intenſe, as alſo was another nearly North; and the laſt bore NW 


An Aurora Borealis. ED 


N, which, with the E by N, has been of ſome conſiderable Dura. 


- "Tron, - 


OZ/. XII. 7h. 
25 | 


OHV. XIII. 7b. 
30. | 


©8/. XIV. 5b. 


„ & N 


There were ſeveral conſiderable Striæ intermixed with red, and a 


Flame. colour riſing about NNW. = 
The Redneſs about the North increaſed in it's Dimenſions and In. 


tenſity very much. It reaches from the North Star to about 20% up- 


wards, and for about 12 is exceedingly bright. 5 
It is diſtinguiſhed into ſeveral perpendicular Columns of various 
Degrees of Red, and many well terminated, 


The Redneſs NE by N. moves Weſtward, and is conſiderably al. 
tered in that reſpect ſince the firſt Obſervation thereof. That about 


the North Star is now divided in the Middle by a perpendicular Co. 
lumn, very broad, and of a very intenſe yellow Light. It appears 


now that this alſo has a ſlow Motion Weſtward: But the Weſten 


Redneſs has all along advanced Eaſtward at a conſiderable Rate. 
The three red Areæ juſt mentioned are now united, and nearly 


confounded with one another. The Diſtinction 1s only as to the De- 
gree of Redneſs. The Aurora which lies partly under theſe is conſi- 


derably abated of it's Luſtre; and the horizontal Bounds contracted 


to about 80“, though the Altitude is rather increaſed. The Eaſtern 
and Weſtern Limits ſeem ſtill to approach one another very ſlowly, 
There was one Stria very conſiderable, horizontally poſited, and a- 
bout 5 broad, of a bright Flame-colour, reaching from the horizon- 


00% XV. 55. 
45 


tal Bounds throughout the whole Meteor Arch-wiſe, whole greateſt 


Height was about 159. 


The Flame-coloured Arch much diminiſhed. The Redneſs very e-. 
gh in ſome Places of different Intenſi- 


vident, and contiguous; thoug 
ties, and viſibly increaſing about N by W. On each fide of which 


there was a diſtinguiſhed Ruddineſs. 


Ob. XVI. 


75. 1 


O. XVII. 
20.4. | 
O XVIII. 


/ 


8", 9. 


Of. XIX. 8b. 
30 | 


202; and from thence it run tapering on the left Hand to W by N. 


The Diſtinction of Redneſs about N by W. changed to a more in. 
tenſe uniform Redneſs, which ſeemed to be by the Union of the 4. 
foreſaid diſtinguiſhed Areæ; and the greateſt Intenſity was in the 
middle Space that was between them; viz. N by W. At this Junc- 
ture I was not a little ſurprized with an extraordinary Flaſh of Light- 
ening very bright, which began about the midſt of this congregated 
Vapour, and ran with an oblique undulatory Motion for 209 towards 
the Horizon. 1 . 5 : 

The Redneſs ſtill continues, but much abated. 85 


The Meteor ſcarce to be diſtinguiſhed but by the Aurora, which 
reaches from NW to E, in ſuch Sort of Curve that the higheſt Part 
is due North about 40“ of Altitude. There is ſtill a reddiſh Calt 


NMNW.. 


The Colours not very conſiderable ; but the Form entirely new. | 


The Breadth of the Redneſs was from the Pole Star downwards about 
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An Aurora Borealis. 
and on the Right to the Eaſt. In which Points it was of no diſcern- 
able Breadth. It's upper Edge was of the deepeſt Red, which dilat- 


ed by Degrees to a Flame-colour, and could ſcarce be diſtinguiſhed 


from the neighbouring Aurora, However, there were two Spots, 


one to the Right, and the other to the Left, in the extenſive Arch of 


2 remarkable Sadnefs. | 


119 


This was an extraordinary beautiful Appearance. From the Zenith a- 03/: XX. gf. 


bout 209 Southward, an uncommon Rednels was formed, as it were 25+ Fg. 


into a Knot or Canopy, very diſtinctly terminated (eſpecially on the 


South Parts) about 209 in Length, which lay Eaſt and Weſt, and 


little leſs in it's Dimenſions North and South. From this iſſued in- 
numerable Striz throughout the Northern Hemiſphere and farther, 


the horizontal Bounds being WSW. to ESE. Theſe Striæ were 


diſperſed in an exact Order, proceeding from the aforeſaid Knot, as 


Folds equally diverging, and each of the fame Colour and Brightneſs 


throughout the whole Space to the Horizon. The Order of the Co- 


lours was very agreeable, interchangeably blue, red, and then Flame 
colour; each of which was alſo diſtinguiſhed into Striæ of various 
Intenſities, from the deepeſt blue to the lighteſt ; from the Bounds 


of Violet, to a Tincture of Orange; and laſtly, from the Colour of 
the Aurora to the brighteſt Flames. And this Order was repeated 
innumerable Times throughout the whole Scene. The whole was as. 


bright, and in many Reſpects reſembled a Series of Rainbows verti- 
cally poſited z and in this View the Generality of People will always 
remember it. And indeed were the Heavens to be diſpoſed into innu- 


merable Rainbows (excepting only the greater Number of Primitive 


Colours) it would ſcarce exceed this Phænomenon in Beauty: And the 
Knot from whence it ſeemed to proceed, far ſurpaſſes any of the- 


Redneſs of that Meteor, and even Blood itſelf. It may not be amiſs 


to obſerve here, that the Weſtern Breeze has been for ſome time 
ſince perfectly lulled; nor is there the leaſt Motion in any Part of 


the Heavens. 


The Northern Bank of Vapours has all along continued, and now 


reaches from W to E by 8, it's greateſt Height about 8“. 


225 


The bloody Knot wholly vaniſhed; though ſeveral of the deſcend- O27. XXI. gb, 


ing Striæ remain entire, and in many Places Parts of others, all of 35- 


the ſame Direction, and a fainter Colour than before. The Sky is 
perfectly calm and ſerene. 5 


The Northern Regions retain a bright Aurora, interſperſed with a 04% XX, 


reddiſh Caft. From the Zenith is diffuſed a very extenſive red Va- 9h. 42. 


pour, reaching to the Southward near 30“ from the Zenith, and 
trom thence converging towards the Eaſtern and Weſtern Horizon, 
where it meets, the one E by S, and the other WSW. The South- 


ern Ecige was of the deepeſt Red, and the moſt diſtinguiſhed Redneſs. 


WS W. There appeared a falling Star S W. of a conſiderable Du- 
TALLON,. | — | | N 


Fig. 23. in 
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An Aurora Borealis. 


The Meteor much advanced to the Southward, it's greateſt Hei ght 
being not above 40? from the Horizon: It's horizontal Bounds ESE 


and W by S. It's Redneſs much abated; but the Aurora diffuſed 


every where throughout the Scene, as conſpicuous to the South 3; 
towards the North Parts of the Zenith; which was an uncommon 
Sight, The Sky was now remarkably hazy, and full of Vapours, 


The Aurora advanced coMiderably” to the Southward of the red Va. 


pour, which now is much diluted, about 202 in Breadth, a Part of it 
at leaſt 30 to the Southward of the Zenith, and tapering towards the 
Eaſtern and Weſtern Florizon. where the Bounds are much the ſame 


as before. 


The Aurora ſeparated from the reddiſh Vapour conſiderably, ; in b 
che upper Parts, though joined in the horizontal, and not above 2; 


from the South Horizon, Not any diſtinguiſhable red to the "0 
ward, but an Arch of the Aurora of much the ſame Height, though 
much inferior in it's horizontal Meaſure. The Southern and Northern 
Aurora each very bright. There were ſeveral temporary Flaſhes in 


many Parts of the red Vapour. At this Juncture the Aurora ſeemed _ 


to appertain as much to the Southern as Northern Horizon; and the 
Redneſs conſiderably more: But there was a great Difference juſt to- 


wards the Horizons; the one being covered with the duſkiſh Vapour 
ſo often mentioned, and the other appearing of it's natural blue. 


The Appearance over, excepting a reddiſh Caſt ro the Eaſtward, 


and a faint Aurora in the Northern Regions, of but {mal Exten: 


from the duſkiſh horizontal Vapour. 
There have not been any remarkable Phenomena ſince the laſt. 


The Northern Aurora, with the duſkiſh Vapour, till continue, and! 


think as evident as at any of the foregoing Periods. 


Here I ended my Obſervations. I am informed by others, who 


were occaſionally on the Water, that it's beginning was juſt after 
Sun-ſet, in the Form of an extended darkiſh Cloud riſing North- 
ward ; a few Minutes after the Appearance of which, there was, to- 


wards the Eaſtern and Weſtern Regions, a very diſtinguiſhable Tinc- 


ture of red. And the next Change was my firſt Obſervation. 

It appeared in a new and very ſurprizing Form. The Edge of the 
horizontal Vapour was ſtrongly illuminated, as though it had been 
fired; and this was in Height about 89, From hence aroſe up con- 


tinually, following one another, very extenſive horizontal Columns 


of a bright Flame- colour, which in ſcarce a ſecond of Time reached 
ſome to 40, others above 60“ of Altitude, and many to the. 
intermediate Altitudes. Each of theſe Columns were as though 
a horizontal Train of Gunpowder had been ſuddenly fired, and 


the Flaſhes regularly propagated to ſuch enormous Heights in 2 


horizontal Poſture, And there were innumerable Succeſſions of 3 


riſing Flaſhes, the Phænomenon continuing nearly a quarter of an 
Hour. This Comparilon will alſo illuſtrate ſeveral other Part.cula! 
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An Aurora Borealis. x22 


at this Juncture. Sometimes there were ſeveral of theſe Flaſhes 
aſcending together, at a little Diſtance from one another, as though 
there had been ſeveral horizontal Trains ſucceſſively and almoſt inſtan- 

taneouſly kindled after one another. Sometimes the riſing Line ot 

Light would be continued horizontally throughout the whole Scene, 

in other Places three quarters, an half, one third, a quarter, Gc. 
of the ſame Length, as though theſe Trains had been unequally ex- 

tended. Sometimes the Flaſh would begin in the Middle, and run 

kindling to the Extreams: Then, at one Extream, moving towards 

the other; and at other Times in more Places than one: - But in all 

theſe Varieties, the horizontal Motions ceaſed, and the whole became 

one uniform Line before it had paſſed the enkindled Edge of the 
Cloud, which was not above 89, as I obſerved before. All which 

may be well repreſented by the aforeſaid Trains of inflamable Matter, 

ſometimes enkindled in one Place, ſometimes in another, but always 

propagated through the whole Train, with ſo ſwift a Motion, that 

there could be no conſiderable Difference as to the Height of one Part 

above another. The greateſt Extent of theſe horizontal Flaſhes was 

from NW toNE. After theſe Phenomena the Meteor aſſumed 
it's uſual Form; viz. a bright Aurora ſettled upon a duſkiſh horizon- 

tal Vapour. JJ op oe wes 
1 The Meteor was again formed into much the ſame Shape as was 0% XXIX. 
| 3 deſcribed in Obſervation the twentieth, but of fainter Colours conſi- 20. 
; derably. It vaniſhed alſo again in the ſame manner, ES” 

The Aurora continued till Day light; and the Phenomena, at dif- % XXX. 

ferent Times, and without any certain Periods, were much the ſame 6b. 30. 
as I have deſcribed in one or another of the foregoing Articles. 
I ſhall conclude theſe Notes, by obſerving, that the Day before 
this Meteor was very warm for the Seaſon, though early in the Morn— 
ing there was a very conſiderable Hoar-Froſt. The Morning follow- 
ing was remarkable for an abundant Dew. The Temper of the Air 
much the ſame as the preceding Day. About Eight o'Clock the 
Heavens fair and calm. Barom. 30.1. Therm. . 

You may obſerve, that in the Figures I have attempted the Ste- 
reographic Projection of the moſt conſiderable Scenes, which may be a 
conſiderable Aſſiſtance to the Imagination; though I think the Ex- 
preſſions do not abſolutely require any Schemes. „ | 

I have compared theſe Obſervations with what I could find relating 
to the Aurora Borealis in the Philoſ. Tranſact. Sc. and think there are 
tew Particulars mentioned there, but what occurred in this wonderfu! 
Inſtance; ſome that are rare confirmed, and a few altogether new ; 
but the chief Advantage, I ſuppoſe, in theſe Notes, in the Proceſs, 

Criſis, and Decay, which is ſo obvious in many of the moſt remark- 
able Scenes. © WER. N 
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2. About Six at Night the North Part of the Hemiſphere appeared 

of a faint red, the Horizon was very duſky, and this Redneſs was 
bounded above by a very dark Cloud. on 

As the Night advanced this Meteor reddened, till it was of as deep 


a Colour as Blood; and it ſpread itſelf to the North Eaſt. It conti. 


nued all Night, but about Two in the Morning, I obſerved that it 


ſent forth two and three Streams from it's North Part, of a whitih 
Colour, which ſhot up to the Zenith. Theſe Emanations looked 


much like the Rays of the Sun, when they paſs through a dark Cloug, 


when it's ſaid to be drawing Water, I took it to be an Aurora By. 


realis, but it appeared much fainter than thoſe I have ſeen in Eig. 


An Invitation 
to an AſJocia- 
tion in form- 
ing Meteorolo- 
gical Diaries, 
by James Ju- 
rin, M. D. 
R. S. Sec. 


No. 379. p. 
423 


land, . EN 
Dr Samuel Chew at Maidſtone, tells me, that he has for ſome Days 
paſt, at Morning and Evening, obſerved ſeveral Spots in the Sun, 
very plainly with his naked Eye, ſome of which ſeemed very large. 
XXXVII. Cali & Aeris, quem ſpiritu ducimus, conditiones varias, 
frigoris, puta, & caloris, ſudi, vel humidi commutationes & viciſſi. 
tudines, magnas præſertim atque ſubitaneas, ad Humani Generis va. 


letudinem pertinere merito cenſetur. Operam itaque & laborem in 
liſdem obſervandis minime contemnendum poſuerunt non Medici ſo- 


lum, ſed & alii quoque ab omni &vo Nature rerum contemplandz 
ſtudioſi. Superiore tandem ſæculo Inſtrumenta etiam & Machinz 
Philoſophorum ingenio & diligentia repertæ ſunt, quibus ponderis, 


caloris, humiditatis, & elateris aërii momenta & mutationes ſimul 
oculis repræſentantur, ſimul ad menſuram ac trutinam, & quidem 


ſubtilem admodum illam atque accuratam, exiguntur. 


Nec hic etiam ſubſiſtendum judicarunt Eximii illi Viri, ſed ſtudio 


&& ſciendi amore incitati ad cauſas harum mutationum, qua licuit, in- 


dagandas contenderunt. Quem in finem Obſervationes Inſtrumento- 
rum recens inventorum ope factas de pondere, humiditate, & calore 


ambientis diligenter in Diariis notabant; iiſque multa alia adjiciebant 
ad Tempeſtatem ac Cceli faciem, Ventos, & Pluviæ copiam perti- 


nentia, quod in Actis Philoſophicis & alibi ſparſim videre eſt. | 
Methodo ifta & obſervandi ratione meliorem facile non reperias. 


Quod ſi fuiſſent Obſervatores & numero idoneo, & commodis locis 


per magna terrarum ſpatia diſpoſiti; ac tandem unus aliquis omnium 
Diaria, quid inter fe convenirent aut diſcreparent, contuliflet ; pro- 


fecto jam a multis annis eam haberemus Aeris Hiſtoriam, qualem hoc 


temporis vix animo & votis fas eſt concipere. 


Id etenim compertum habemus, ut quod maxime, ſubitas Tem- 


peſtatum commutationes Ventis præcipue acceptas eſſe referendas; 


quumque ſcire liceret per talem obſervandi rationem, qualem ſupra 


expoſuimus, quibus in Jocis orti, quem curſum, quo tempore N 
per quanta terrarum ſpatia Venti tenerent; his cognitis, forſan ad 
Originem etiam & Cauſas Ventorum aſſequendas via patuiſſet. Unum 
hoc ialtem, quod ipſum non leve momentum ad has — 

8 . | | tuliflet, 
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tuliſſet, quodque jam, ut plurimum, pro Conjecturà veriſimili habe- 


tur, potuiſſemus certiſſimis obſervationibus ſive veri, ſive falſi argu- 
ere. Opinionem dico ſagaciſſimi Viri, Edmondi Halleit *, qui Hy- 
drargyrum ideo cenſet in Barometro aſcendere, quod Venti ex con- 
trariis regionibus utrinque eodem ſpirantes Acrem cogant & quaſi in 
cumulum attollant; ut contra Hydrargyri deſcenſum Ventis, ex eo- 


dem loco verſus oppoſitas partes Atrem deferentibus, & quaſi exhau- 


rientibus, attribuit,  _ 


Rogantur itaque Eruditi, qui ad excolendam hanc partem Hiſtoriæ 


Naturalis operam ſuam conferre voluerint, ut quotidie ſemel mini— 


mum, vel utcunque ſæpius libuerit, notare dignentur in Diario Baro- 


metri & Thermometri altitudinem, Venti Plagam cum aliqua virium 


æſtimatione, Cœli faciem, & Pluviæ vel Nivis quantitatem, quæ 
tempore poſt obſervationem ſuperiorem elapſo deciderit. Quod fi 
quis Obſervationes Hygroſcopii cujullibet, ſive Acus Magneticæ ope 


factas adjicere voluerit, non erit ingratum. 


Quoties ingruerit Procella vehementior, utile fuerit ortum ejuſdem, 


incrementum, ſummam violentiam, remiſſionem & exitum notatis 


temporibus accuratius deſignare, uti & altitudines Barometri, que 
Monendum cenſemus, ut qui Barometri replendi & conficiendi mo- 
dum callent, Barometro vulgari, ſive aperto, quod vocant, utantur. 
Sit autem Tubus quartam, ut minimum, vel etiam tertiam digiti par- 
tem latus, quum in Tubis anguſtioribus Hydrargyrus infra juſtam al- 
titudinem ſubſidere deprehendatur F. Ciſternæ vero, five Vaſi Hy- 


drargyrum excipienti tribuetur diameter octonis ſaltem, vel decem 


partibus major Tubi diametro, idque eum in finem, ut aſcendente, 
vel ſubſidente Hydrargyro in Tubo, altitudo Hydrargyri in Ciſterni 
invariata permaneat, aut certe quam paululum immutata. 

Qui vero Barometro clauſo, ſive portatili uti malunt, ejuſmodi Ba- 
rometra magna dil igentià fabricata comparare poterunt apud Laudatum 
Artificem Franciſcum Hawkſbejum, in Area vulgo dictà Crane- Court, 
Londini degentem; qui Thermometra etiam ſubminiſtrabit ad eam 
Scalam, ſive graduum notationem exacta, quæ jam per multos annos, 


exquiſitis ejus Thermometris inſculpta, innotuit Eruditis. 


Qui Thermometro utuntur alia quacunque ratione conſtructo, ro- 


gatos volumus, ut in Diario Thermometri ſitum, fabricam, diſpoſi- 
tionem graduum in Scala, & nomen etiam Opificis, ex cujus Officinà 
prodiit, apponere ne graventur. Situm Thermometro commodiſſi- 


nunquam accenditur, aut faltein quam rariflime. 
Quo facilius inter ſe conferri poflint Diaria, com 
nia in hujuſmodi formam diſponere. 5 
Columna prima indicet diem & horam obſervationis; ſtylo autem 
ut omnes Juliano, five Vetere, in Diariis utantur, Obſervatores ro- 
gamus. | | = 
Vid. Philoſ. Tranſact. N. 181. ＋ Vid. Philoſ. Tranſact. N. 363 


mum cenſemus in conclavi ad Septentriones obverſo, ubi focus aut 
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modum fuerit om 
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Secunda altitudinem exhibeat, ad quam attollitur Hydrargyrus in 

Tubo Barometri ſupra ſuperficiem Hydrargyri in Vaſe, per digitos, 

five partes duodecimas Pedis Londinenſis, & per partes decimales eg. 

rundem digitorum notatam. Habet autem Pes Londinenſis ad Pariſi. 
enſem eam rationem, quæ eſt inter 15 & 16 proxime. 

Columna tertia gradum monſtret, & partes gradus decimales, quas 


Spiritus in Thermometro attingit. 
Quarta Venti Plagam & ſpirandi vires repræſentet; quæ vires 


ſemper denotari poterunt per aliquem ex numeris ſequentibus, 1, 2, 


3, 4: ex quibus 1 ſignificet leniſſimum Aeris motum vix arborum 
folia agitantem, 4 vero ſummam Venti violentiam; numeris 2 & 3 in- 
termedias inter haſce Ventorum vires exponentibus, & denotante cy- 
phri, ſive o, perfectam Malaciam. . 
Quintam occupet Cceli facies, & ſuceincta Tempeſtatis hiſtoria. 
Sexta & ultima altitudinem pluviæ, vel nivis in aquam reſolutæ, 


quæ poſt ſuperiorem obſervationem deciderit, per digitos Londinenſe; 


& eorum partes decimales metiatur. 
Hæc facile æſtimari poterit ope Infundibuli duos circiter, vel tres 


pedes ampli, Vaſis alterius aquam ex Infundibulo defluentem exci- 


pientis, & Menſuræ Cylindricz cum Regula in digitos & partes deci- 
males divisa. Infundibulum ita ſitum ſit, ut, quicunque ventus fla- 
verit, nulla tamen pluviæ pars five ædificii interventu, ſtve quocunque 
alto impedimento intercipi queat. Sit autem vas aquam continens 


undique probe clauſum, ne quid in vapores attollatur, anguſto ſolum 


foramine, ad aquam deſuper ex Infundibulo excipiendam, relicto. 
Menſuræ porro Cylindricæ Diameter decem partibus minor Diame- 


tro Infundibuli tribuetur: quo fiet, ut aqua digitum unum alta 
in menſure ad altitudinem centeſimæ partis digiti in. Infundibulum, 


atque adeo in reliquam terram, cecidiſſe intelligatur; & fimiliter pro 


partibus digiti decimalibus. 


Ad finem vero Menſis & Anni cujuſque apponatur media altitudo 
menſtrua, vel annua, Barometri & Thermometri, uti etiam ſumma 
omnium altitudinum Pluviæ, quæ Menſe, vel anno integro deciderit. 
Habe bitur autem dicta media altitudo, redigendo in unam ſummam, 
omnes Barometri altitudinum obſervationes mane factas, Thermome- 
tri vero ſive matutinas, ſive totius diei maximas, (quæ nempe circa 
horam tertiam, vel quartam pomeridianam contingunt) & ſummam 
ſtam per numerum dierum dividendo. 5 

Omnes rogamus, qui ſupraſcriptas Ohſervationes, vel univerlas, 
vel aliqui ex parte volent inſtituere, ut Diariorum Exempla, ad f- 
nem anni cujuſque continuata, ad Secretarios Regiæ Societatis tran!- 
mittere dignentur; uti cum Diario, quod Londini juſſu Societatis Re- 
giæ conficitur, conferri poſſint. Conſilium vero eſt, ut quicquid ex 
Diariorum iſtorum collatione colligi poterit, ſingulis annis in Actis 
Fuiloſophicis cum Publico. communicetur, | | W 

tart 
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90 | Diarii Forma. 
F Dies T Hora, | Barom. Therm. | Vent. | | PiuVia, 
7 1723. alt. alt. : Tempeſtas. | 
j Nov. St. V. |dig.dec. gr. dec. | dig.dec. 
TT } 1. 8 4. m. 29. 7549. 6 S. W. 1|Colum nubibus obduct.] 0.035 | 
1 | 5 Imbres interrupti. l 
T 4 P. u. 29. 5647. 38. W. 2|Sol pervices Intercur- 0.043 
Ss | | | rens | | * | 
| 2. 724. u. | 29. 2448. 58. 1 | Pluvia fere perpetua 0.725 
3. 9 4. m. 29. 95149. 7|N. 1 | Cœlum ſudum 3 
1-8 P. n. 30. 449. 2 N. 1 Ccelum ſudum o. o00 
| 4. 7 4. m. 29. 947. o[S. W. 1| Nubes ſparſæ Jo. ooo 
10 29. 76. 21S. W. 2 Imre e e o. 103 
5 | | Cœlum nubibus un- | | 
125 3 45 08. 32 dique fere tectum 5 | 
by 3 P. u. 28. 846. S. 4| Nubes ſparſæ 0.000 
3 8 28. 6047. 28. W. 4 Eadem Col: facies | 0.000 | 
: oe 28. - 4ias. - O98. . 0.000 
9 28. 948. 2 o ] luvia fere perpetua _ | 0.305 | 
VV 7 83. 4 N. E. 11 Sudum. Geld. 1 


XXXVIII. This Method in general is, that in Addition to ſuch ,,,, N 
Obſervations as ſhould be made on Land, there might be ſome Ac- thod for cm- 
count taken of thoſe alſo that were made at Sea; which already are Y 9 natu- 
by far more numerous than what were ever made aſhore, or indeed ee 
what can be expected thence for ſome Ages ſtill to come. This Me— 1 Its: 5 
thod occurred to me, as I was looking over various Journals of Voyages Greenwood, 
in my Paſſage from England, in which I was not a little ſurprized to Prof- Math. 
find the following Particulars conſtantly obſerved. _ ” ; ag 
Firſt, There was a general Account of the Weather for every Day, England No. 
during the Paſſage of the Ship on the Voyage, which though not 401. p. 396. 
quite ſo exact as the Obſervations of the ſame Kind that have been 
made on Land, particularly what were publiſhed by the Rev. Mr Der- 
ham, yet for all that I know, are ſufficient for the Deſign. How- 
ever, if there is any Defect in this Article, it is abundantly made up 
in another Column; which is a far more exact Regiſter of the Direc- 
tion of the Winds than was ever kept afhore, being an Account 
thereof to every two Hours in the Day. This Article may perhaps 
be of very great Importance; ſince, as Dr: Furin obſerves, Comper- 
tum habemus, ut quod maxime, ſubitas tempeſtatum commutationes Ventis 
precipue acceplas eſe referendas. As for the Degree or Strength of the 
Wind there are alſo ſufficient Data in all Sea Journals to determine it, 
as I ſha!l particularly ſhew in the Sequel of this Paper. Laſtly, there 
is 2 daily Account inſerted of the Latitude and Longitude of the 
Ship, that there will be no Difficulty in computing what Part of the 
Globe eaci Obſervation belongs to. 
And now ſince there is in the World a great Variety of theſs Ma- 
mine Oblervations already made, (for in all Voyages whatlozver that 
2 Sa have 
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have been performed for many Years paſt, it has been cuſtomary 10 
keep an exact Journal of the aforeſaid Articles,) I thought it might 
be no difficult Matter to collect therefrom the Hiſtory of the Winds 
and Weather in molt Parts of the Ocean. : 

In order to this, I imagined that if the Royal Societies of London 
and Paris ſhould encourage ſuch a Deſign, they might eaſily procure 


Extracts from moſt of the Journals kept in their reſpective Nations: 


For certainly ſuch Gentlemen as would be at the Pains to keep a con- 


ſtant Diary of the Weather, would not fail alſo to communicate ſuch 


Marine Obſervations, as they ſhould be able to obtain. 
The Seamen likewiſe themſelves, (among whom there are a con- 


ſiderable Number of ſuch as have a Taſte for Phyſical Knowledge) a; 
they are under a Kind of Neceſſity to obſerve exactly the Winds, Gs 


would not be backward in tranſmitting their Obſervations; eſpecially | 
when they were informed of what Importance and Advantage it might 
be to themſelves, and the Cauſe of Navigation. ; 


I proceeded further to think, that if the aforeſaid Societies ſhould 


judge it improper to be at ſo great an Expence as would be requiſite 
in printing ſo many Extracts from ſuch Journals as ſhould be {ent to 


them, that they might notwithſtanding keep in Manuſcript a Book 
of Tables of ſuch Marine Obſervations, as they ſhould think fit to 


collect therefrom; and that the Secretaries of the Society (who for | 
the moſt Part are ſuch Gentlemen as have in a particular Manner dif- 


covered a generous Principle of promoting Natural Knowledge) ſhould 


take Care, that all ſuch Obſervations were tranſcribed in their proper 


Places. 


The Form of theſe Tables I thought might be in the following 


Manner. 
|  Fanuary the Fir, F720... th 
- -— Lanny. on EEO} 77 
. H.] W. D. Weather. W. [D. Weather. W. D. Weather. 
5 12. N. z.] Fair. T g EE 
6. * 8 
12. Nb Eg. Fair. 
30.]| 6.—— * 
8 irs, EE” 5 > | _ SbEl[z2. Cloudy. = 
1 . 5 FCC Raine + 
5 mY 5: 5 4 1 | | [> 3. ztorm of Rain | 
31.6 | | . SEI. Rain. 


In which the Title ſhews the Year, Month, and Day; the horizonts. 
Space juſt below it, the Longitudes; the vertical Space without the e 
1 =_ 8 Lines. 
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Lines, the Latitudes ; that within the double Lines, the Hour of the 
Day; and the horizontal Spaces under the Longitudes, the Wind, 
it's Degree, or Strength, and the Mealber, which are accordingly 
marked with W. D. Weather. IE 

In this Specimen I have noted every Degree of Latitude 
and Longitude, that the Work might be the more per- 
fect. I have only taken Notice of Four Hours in the Day, 
viZ, 12 at Noon, 6 in the Afternnoon, 12 at Night, and 6 in the 
Morning. However, if there be required a greater Exactneſs in 
this Article, it will be eaſy enough to frame Tables accordingly. 


I began the Hours with 12 at Noon, becauſe all Journals are 


kept from that Period, the Marine Day being always counted 


from Noon to Noon. There may be other Columns inſerted, 


as I ſhall mention in the Cloſe of this Paper, though what I have 


already taken Notice of is ſufficient to our preſent Deſign. 


Of theſe Sort of Tables there muſt be at leaſt Four Volumes ; 


One for that Part of the Atlantic Ocean, which ſuch Ships gene- 
rally paſs over, which Trade between Great Britain and the Weſt 
Indies; another for thoſe Parts of the Ocean, that lie in the Paſ- 


ſage of ſuch Ships as are engaged in the Mediterranean, or Tyr- 


key Trade: to which may be added a Table for the African, and 
India Commerce. A third may be framed for that Part of the Ocean, 
that lies between the Northern Provinces in America and the 


Weſt Indies; and a fourth for the Ships that paſs between New- 
England, and New-York and Britain, which on the Northern Part 


may be made ſo wide as to take in the Newfoundland Trade, Sc. 


It muſt be confeſſed, that the Work will be very much pro- 
tracted, and require {ome conſiderable Application and Care, in 
extracting ſuch Obſervations, as ſhall be of Uſe, from Journals. 
There will alſo be fome Difficulty in procuring any conſiderable 


Number of ſuch Journals; and laſtly, there is but a very ſmall 


Number of Obſervations made in Compariſon to the Spaces that 


muſt be allow'd in the Tables for them, by which Means there 


mult neceſſarily be a great Waſte. 


In Anſwer to theſe Objections, it may be ſaid in general, that 


there will be much leſs Application and Care required than in 


keeping a Diary of the Weather, &c. on the Land. By this Means 


allo, there may be more Obſervations collected in a few Years, 
than can be expected from the other Method in ſome Ages; and one 
Man may be able in a few Months, hereby to compile a larger 


Hiſtory of the Weather, than what has hitherto been done by 


the united Obſervation of all ſuch, as have undertaken this Pro- 
Vince, „„ 


Though there might be ſome Diffi cukty as to particular Perſons 
in procuring a great Number of Journals, it cannot be ſuppoſed, 


that 10 illuſtrious a Body of Men as the Royal Societies at London 
— 0 - and 
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. A natural Hiſtory of Meteors. 
and Paris, ſhould meet with the ſame. It is obſervable alſo, that 
in the Royal Navy of Great Britain, the Maſters of the Mathen;;. 
are obliged to keep ſuch a Journal by an Act in the late Reign 
on Board every Ship, which without Doubt might be eaſily oh. 
tained on this Occaſion : Nor can we imagine any in the tradin 
Intereſt would refuſe a Thing, that tended ſo much to their gn 
Advantage and Benefit. 

It is true, there can be no Remedy for the many empty Sc 
in the Tables (if that Method be followed which I have pry. 
poſed ); however this will be look*d upon as a trifling Objection, 
by ſuch as conſult the Improvement of Natural Knowledge, u. 
ther than the wan of r... | 
I ſhall conclude theſe general Remarks, by obſerving, that x |} 
the Hiſtory of the Winds and Weather is capable of a more ſpeedy 
and expeditious Improvement from Marine Obſervations than tron 
Diaries from the Land, fo alſo it is capable hereby of a more large 

and extenſive Improvement. Without Doubt it will require mary 


Years before Obſervatories of the Weather, &c. will be erected e 


all the Univerſities and Capital Towns of the Provinces, Shires, Sc. in 
Europe, (if ever ſuch ſhould be) not to mention Africa, Ali, 
and America, from which little can be expected in this Affair; 
and yer upon that Suppoſition, how few would the Diaries be, in 

Compariſon of the great Number of Journals that are annually 
kept at Sea? beſides many Thouſands that might perhaps be ob. 


_ tained, relating to the Courſe of the Winds and Weather, ſuccel- 


ſively for many Years laſt paſt. It is beyond my Abilities, in- 
| deed, to calculate with any Exactneſs, how many Veſſels there 
may be upon the Seas which I have named, in the Space of one 
Year, and conſequently how many diſtinct Journals there are an- 
nually kept; however, if I may judge from the Trade of the itt: 
Town, where this Letter is dated, there muſt be many Thouſands: 
For there are ſeldom leſs than eight or nine Hundred Voyages 
made to and from this Port in a Year. I ſhall only add in this 
Place, that the Method here propoſed ſeems to have the Advan- 
tage of the common Method heretofore uſed in compoſing ti: 
Natural Hiſtory of Meteors ; inaſmuch as that requires a partic! 
lar Application and Attention without any other Views and Ad. 
vantages; whereas in our Caſe there is a Kind of Neceflity ot 
making ſuch Obſervations, in order to conduct a Ship fafely thro 
the Ocean, whether the Philoſophical Part of Mankind ſhall think 
fit to improve them in their Intereſt, or no : However, I would 
not be underſtood, by any Thing that has been ſaid upon > 
Head, to derogate from the Deſign of obſerving on Land, fo, 
that likewiſe has many Advantages, that we can by no Means 
pretend to in the New Method. Tn 2 


We 


A natural Hiſtory of Meteors. 

We may be able from this Method to define with a great deal 
of Exactneſs, the Bounds and Limits of all conſiderable Winds; 
for as there are at all Times in the Year ſome Hundreds of Veſſels 
at Sea, it is of the ſame Importance in our Caſe, as though there 
were ſo many diſtant Obſervatories there; and that the Knowledge 


of theſe more extenſive and general Winds would be of conlider- 


able Uſe, none will deny, that ſhall attentively conſider it; for 
hereby we may be able to judge, in what Place ſuch a Wind has 
it's Origin, how long a Time it continues, with what Velocity, 
it moves, where it's greateſt Strength is, and how great a Part 


of the Earth it paſſes over. Perhaps alſo, in Proceſs of Time 


by this Means, we may arrive to ſo much Skill, as to judge with 
ſome conſiderable Certainty, from the Riſe or Beginning of a 
Wind, what it's Effect and Iſſue ſhall be; which will be of as 
great Importance in Navigation, as any Thing ſtill wanting. Again, 
from ſuch Marine Obſervations of the more extenſive and laſting 
Winds, it is not impoſſible, that we ſhould be able to make a 
probable Judgment of the Effect and Influence of the Wind 
upon the Weather; which, for what Cauſe I know not, I have 
frequently obſerved at Sea, to change and alter, according as that 
doth. CCC . 

From collecting all ſuch Meteorological Obſervations as are made 


at Sea, we may reaſonably expect to come to the Knowledge of 


ſuch Winds, as prevail moſt in particular Latitudes. Though the 
Wind is a very uncertain Meteor, there is no Doubt, but that in 
ſome Places, it has a very different Courſe from what it has in 
others. If I miſtake not alſo, it has been frequently obſerved, 


in ſome particular Places, that the Courſe of the Wind in one 
Year has been much the ſame as in others; and though there 


has been no particular Order or Exactneſs yet diſcovered, yet 
the prevalent Winds, or the greater Number of Winds have been 


in both Caſes, according to the ſame Direction: In theſe Parts of 


the World it is remarkably ſo. We cannot, indeed, expect to diſ- 
cover the Reigning or Prevalent Winds of ſuch Latitudes, as are 
very diſtant from the Tropics, by as eaſy an Obſervation, as the 
Trade-Winds and Monſoons, which are in the Torrid Zone, were 


firſt found out. However as it has been after many Obſervations, 


that the Courſe of thoſe Fixed Winds was determined, we may 
alſo hope, that Time and Induſtry may bring us to a much better 
Knowledge than what we have at preſent, of theſe which are more 
Variable. I need not ſay of how much Importance it would be 


to the Trading Part of the World, were we able to define the 


more frequent and reigning Winds of every Climate; for as the 
Probability of Voyages might then be calculated in the ſame 


Manner as that of other Chances, the Sailor might then better know 
FOL. b.. Part i. R 1 how 
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how to order his Courſe ſo, as to arrive with the moſt Probable 


_ Speculation and Curioſity. 


4 natural Hiſtory of Meteors, 


Diſpatch to his Port. 5 

It may not be impoſſible alſo, from a protracted Series of Sea- Ob. 
ſervations, not only to know the general Courſe of the Winds in 
every Climate in the whole Year, but alſo to make a very probable 


Judgment of the reigning Winds of the ſeveral Seaſons of the Year, 


and perhaps of every Month too: Which if it could once be ob— 


tained, we ſhould have nothing more uncertain in Navigation, than 
that it was a Doctrine of Chances, which might be mathematically 


calculated, 


I ſhall mention under this Head but one thing more, which ws | 
may with all the Probability imaginable expect to arrive to, diz. 


the particular Seaſons, Signs, and Places of the Tornados and Hurri. 
canes. The Effect of theſe are in many Caſes ſo fatal, that they call 


for all our Skill and Obſervation: And could the Hiſtory hereof be 
fo ſucceſſively known, as that we might be able to draw any certain 


Conluſions from it relating hereunto, it might perhaps be a ſufficient 
Recompence for all the Care, that is required, in the whole Collec. 


tion of Marine Obſervations, _ 


I might add in common to the two foregoing Heads, that the 


Marine Obſervations have much the Advantage of ſuch as are made 
on Land, (which notwithſtanding are of very great Service,) inaſ- 


much as they are not obnoxious to any external Accidents, as theſe 


are; the Winds aſhore being frequently interrupted in their Courſe, 
and often diverted therefrom, by intervening Mountains, Vallies 
_ or Promoncories.” oo ne OE : 
Were I allowed to reckon among the Advantages of this New 


Method of obſerving on the Winds and Weather, thoſe incidental 
Obſervations, that might be found in Journals, of general Benefit 


to Mankind, they are perhaps alone ſufficient to engage us 1n the 
Work. I ſhall only hint here, that if it ſhould be thought proper to 


practiſe our Deſign, it may perhaps be worth the while to inſert 


into the Meteorological Tables, fuch Obſervations as relate to the 
Variation of the Compaſs and Currents ; the true Knowledge of 
which would be of no inconſiderable Service to Navigation. 


If likewiſe there was a Column left for ſuch remarkable Ac- 


cidents as did occur, it might not be amiſs ; particularly, any 


uncommon Diſcoveries of Lands, Rocks, or Soundings; exceſſive 
Thunder and Lightening, &c. Luminous Appearances in the Sk); 
what Remarks may be found relating to the Water-Spout, which 


though perhaps one of the moſt curious Phænomena of Nature 


is as little known as any whatſoever ; ſubmarine Hiatus or Wir, 
pools, if any ſuch there be ; and laſtly, any extraordinary Ren- 
dezvous of Fiſh, Sc. that are uſed in the Affairs of Life, not 
ta mention ſuch Deſcriptions, as may relate to Matters of mee! 


2: | But 
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But theſe Sort of accidental Advantages, in ſuch a Collection of 
Journals of Voyages, as is neceſſary to our Deſign, are too nume- 
rous to be inſiſted on: I ſhall therefore only add one more, which 
is the great Improvement there would hereby be given to Geography, 
a Science of the greateſt Uſe and Importance in the Affairs of Life. 
Not only all Hydrographical Charts might be by this Means cor- 
refed, and brought to the Truth, which is of ſo much Concern, 
that the Lives of a great Part of ſuch as go to Sea depend upon 
it; bur alſo, the Diſtances and Situation of all Sa- Ports, and many 
other Things, which are uncertain, or wanting in that Science, de- 
termined with the greateſt Exactneſs. In a Word, Geography may, 
by ſuch an Expedient, arrive, in a very expeditious Manner, to as 
great a Degree of Perfection, as it is capable of. FN 
I ſhall have finiſhed my Deſign, when I have taken Notice of 
the Method of determining the Degree and Strength of the Wind 
from ſuch Data relating thereunto, as are to be found in Sea-Jour- 
© nals; which in general is, from obſerving how many Knots the Veſ- 
ſel goes at the time of Obſervation ; which is always inſerted in 
the Day-Book or Journal; or, in other Words, what Velocity ſhe 
then has ; for the Strength of the Wind may, with Exactneſs enough 
in this Affair, be judged of from the Effect it produces, or the Mo- 
tion it communicates to the Ship. It is true, there will be ſome 
conſiderable Difference in this Reſpect, ariſing from the Shape and 
Burthen of the Veſſel : However, as we do not expect a mathema- 
tical Exactneſs in this Article, after a little Uſe and Experience, 
together with comparing the greateſt Velocities of diiferent Ships 
together, a Perſon may ſeldom fail of judging of the Strength of 
the Wind, at leaſt to a fourth Part; that is, if according to the 
Method propoſed in the foregoing Paper, the greateſt Winds be 
expreſſed by 4, and the lighteſt by Unit. „ 
In Oblique Winds, the Strength or Degree thereof will nat be 
directly proportional to the Velocity of the Veſſel, but muſt be 
corrected a little; however, there will be no Difficulty in this 
Matter. For ſuch as are acquainted with the Method of reſolvin 
Oblique Powers into Direct ones, may eaſily compoſe a Table of Pro- 
portional Parts ſuited thereunto. I did intend to have inſerted ſuch 
a Table; but Iam afraid I have already treſpaſſed in the Length 
of this Epiſtle, „„ 85 + 
XXXIX In primis animadvertam, in tempore connotando, me Mororelesic:! 
diet cujuſque initium a meridie, ut Aſtronomi conſuevere, ſuppu- Of vation, 
taviſſe: Obſervationeſque in Ephemeridum meteorologicarum ad. 744 Vir fx 
verſaria referendas paulo poſt meridiem inſtituiſſe z niſi quidpiam ©, * 
me aliquando impedivit, aut tempeſtas aliqua a propoſito me illo 81 


; nes Marchio 
abduxit. Polenus, Ns, 


Veteri autem Wi in temporibus deſignandis, & in menſuris 42!- Pas. 294. 
Anglico Pede ejuſque Partibus, me uſum fuiſſe, Inſtitutum meum 
R 2 5 ſatis 
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fatis declarat. Si qua erunt, enarrationum progreſſu, ad tempus 5 
conveniens Novo Stylo, atque ad Gallicam menſuram referenda; 
de Styli atque menſuræ mutatione admonebo. 

In menſura nivis, hanc liquefieri curavi; liquatamque ratione | * 
eadem, ac pluviam aquam metitus ſum, | 
Barometri mei tubulus ſatis. amplus eſt, & Vaſis, quo ſtagnans = 
mercurius continetur, diameter eſt ferme vigecupla diametri tubuli: 
quamobrem aſcendente intra eundem tubulum, & deſcendente mer. 
curio, altitudo mercurij eo in vaſe tuto poteſt ceu invariata repu: 
tari. 
Thermometrum meum ex genere ino um eſt, quorum invention 
Gulielmo Amontonio, ornamento illuſtri Gallicæ Academiz, adtri- 2 
buitur. Tubulus eft recurvus deſinens in phialam, cujus phials | 
pars inferior vivo argento, ſuperior repletur acre z hujuſque dilata. 
tione vel majore, vel minore, pro varia caloris vi, mercurius in tubulo 
1 vel magis vel minus attollitur. Quoniam vero tubuli extremitas 
patula eft z idcirco opportuit veram Thermometri Altitudinem er 
: Altitudine mercurij obſervata in Thermometri tubulo, Altitudine- 
que mercurij in Barometro, collectis in unam ſummam, compo- 
nere; inque Ephemerides referre Altitudinem eadem- plane ratione 
compoſitam. Eſt autem Thermometrum meum appenſum ad parietem 
cubiculi (in quo vix unquam ignis accenditur) facie una ad meridiem 
altera ad orientem ſolem obversa : neque enim aptum locum ad 
feptentriones reſpicientem habeo. Thermometri mei phiala intra 
glaciem immersa ſubſidit mercurius in altitudine Dig. 47. Dec. 30. 
intra vero ebullientem aquam, aſcendit mercurius ad altitudinem 
Dig. 63. Dec. 10. Porro iiſdem ſemper Inſtrumentis, & ad eandem 
jugiter plagam conſtitutis uſus ſum. 
 Perfpicuum autem, fi opus eſſet, ex modo relata & fuperioribus 
obſer vationibus fieri poſlet ; Hyemali rigidiore tempore acrem noſtrum 

| ad frigus aquæ glacialis quamproxime : accedere Cut alias in Con. 

[ | mentariis Regiæ Scientiarum Gallice Academiæ An. 1711. pag. 

| 2. obſervatum fuit, ab acre fuſcipi eundem frigoris gradum, qu 

1 nivi convenit) æſtivo autem tempore, aëris noſtri te porem ab aqua 

ebullientis calore diſtare plurimum : at id vel nature —_— notum 

1 eſt, atque manifeſtum. 

g Ventorum directiones ſingulis diebus adſcripſ eorum autem 

i vires dumtaxat cum fatis patentes, majores, vel maxima fuere, nu: 

| meris 2, aut 3, aut 4, pro magnitudine eorum ſignavi; prætermiſio 

ö zero, five malaciæ ſigno; & unitate, venti leniſſimi indicio. Ce: 

7 terum, etiam me ſilente, nemo in hiſce rebus vel mediocriter ver? 

latus non animadvertit ; in infima hac prope nos aëris regione ub. 

Anemometrorum ſedes eſt, ſæpe unum aliquem ventum obſervar!, 


dum in ſuperioribus aëris reglonibus alli diverſique venti dominat. 
dur, 


Poſt 


-. 
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Poſt hc vero monita, aftingendo rem ipſam, ut aquæ pluviz, 
nec non ex fuſa nive collectæ, quantitates (ut ferunt ſumma ex 


obſervationibus deſumtæ, ſingulis Menſibus convenientes) conſiderari 
quceant; eas in ſubjectam Tabellam conjeci. | 


| 1725. 1726. 1727. 1728. 1729. | 1730. 

Dig. Dec. Dig. Dec. Dig. Dec Dig. Dec. Dig. Dec Dig. Dec. 
Jan, | © 521; 1 355| 5 955|4 278] r oOBg|o 1iz 
FB. 1 460|1 073] 1 050 1 245 2 906 
Max o 38893 168 1 878] 4 832] 2 90214 592 
Aer,| 4 O19] 3 99800 49801 419] 2 768| 1 638 
Mai.| 3 625| 1 3683 530] 3 403] 2 634] 4 467 
Joux. | © 036| 2 608| 2 476 2 1033 134|6 205 
Jo. 2 297] 2 357| 2 93014 or6| 4 526] 2 339 
Avo.| 5 1851 268| 5 06755 18600 5780 4 269 
Sep. | 2 647 2 900 4 164|6 g48] 3 267| 1 og0 
Ocr.] 7 104] 179 6 576| 5 n63] 6 294] 5 254 
Nov. 3 636] 2 2775 og1[6 836] 4 186] 0 534 
Dne.4.0. 0391». 29017. 30N 7 5991 3 2045 0. 394 
Sum. | | CC 
corius 29 98965 FINE 407152 63365 423 [34 300 
anni. TY 5 S | 8 


Si idem Menſes illorum ſex annorum colligantur in unam ſummam, 
comperietur ex Tabella minimam aquæ quantitatem decidiſſe Menſi- 


bus Februariis; quippe quæ non exceſſerit Dig 7, Dec. 734. 
Maximam vero Octobribus Menſibus, quæ Dig. 30. Dec. 570, æqua- 


verit. Præterea ex Tabel}a eadem facile apparet, ſicciorem annis 
aliis fuiſſe annum 1726, qui dedit aquæ Dig. 25. Dec. 328: aliis au- 
tem annis humidiorem fuiſſe Annum 1728, quo collegi aquæ Dig, 
52. Det 833. NOT | 8 8 
Numeros præterea quantitatum aquæ, ſingulis quæ anni Tempe- 
ſtatibus decidit, ſeorſum collegi; Tempeſtates ita partiens pro quo- 
cunque propolito anno; ut Hyemis initium referrem ad decimam di- 
em Decembris anni præcedentis, & lic porro ad diem decimam Mar- 
tij. Junij, atque Septembris Tempeſtatum reliquarum initia conſti- 
tuerem. 
quuntur. 


Inventæ ſummæ, in Tabella, notatæ, ſub oculis poſitæ ſe- 
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Hyems. | Ver. | #fſtas. | Autumnus, 

Dig. Dec. | Dig. Dec. Dig. Dec. Dig. Dec. 
1725, 0 912 8 167 7 584| 13 327 
1726 2 81569 67 355] 4 999 
17278 181] 5 916 1x 875] 15 497 
172811 419010 752 12 B83] 20 556 
1729 7 470] 9 430 6 310 13 617 
1730] 8 693] 8 81712 B18] 6 562. 


Ex qua Tabella proclive eſt noſcere quantitatem aquæ pertinentis 
ad ÆEſtatem & Autumnum, ſingulis annis majorem fuiſſe quantitate 
aquæ pertinentis ad Hyemem & Ver. 1 FER 

Quod fi quantitates ad quamlibet Tempeſtatem pertinentes colli- 


gantur in unam ſummam; & deinde hz ſumme conferantur inter 


ſeſe, facile liquebit, incrementa progredi eodem ordine ac Tempe- 
ſtatesz ordiendo ad Hyeme; hoc eſt; Quantitatem minimam aquæ 
Hyemis tempore haberi, tempore autem Veris majorem, hanc vero 


ſuperari ab Æſtatis tempore, demum Autumnali tempore maximam 
reperiri. 5 Tn, 


Notum autem eſt & pervulgatum, pluviam a decreſcente Barome- 
tri altitudine, ſerenitatem vero a creſcente altitudine indicari. Ut 
igitur aliquo modo explorarem, quantum poſſint indicia illa, ut ex 


Barometro futurz pluvie anticipata cognitio aliqua habeatur; dies, 
quibus pluit ſex illis propoſitis annis colſegi in varias ſummas pro 


Ventorum varietate, atque pro incremento aut decremento altitudinis 
Barometri a Meridie præcedentis Diet ad Meridiem Diet ejus quo pluit, 
Tabellam autem ipſam ſubjeci. = 


Decreſcente Barometro a Me- Creſcente Barometro a Meridie 
ridie Diei præcedentis ad Me- | Diei præcedentis ad Meridi- 
ridiem Diei, quo pluit. em Diei, quo pluit. 

Numerus Dierum, Ventus qualis erat Numerus Uierum,f Ventus qualis erat 
quibus pluit. Meridie Dierum, quibus pluit. Meridie Dierum, 

5 I auibus pluit. | | : __quibus pluit. 

80 =: es = 
61 * | a NE. 

33 E. 16 3 

28 . 17 . 
T '} 9. 

43 | SW. -3 VV 

49 1 20 13 

1 NW. 1 
378 [ Summa. | 211 Summa. 


Qua 
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ment decrementique altitudinis Barometri non majorem ditterentiam 
intereſſe quam ea, quæ inter 378 & 211 intercedit. 

Fateor equidem; aliquoties creſcente Barometri altitudine a præ- 
cedente Meridie ad Meridiem Diei, quo pluit, cœpiſſe tamen altitu- 
dinem eam decreſcere poſt Meridiem Diei ejuſdem, quo pluiſſe con- 
tigit: præterea vero inctementum illud aliquoties ſumi poſſe, tan- 
quam indicium futuræ, poſt haud longam pluviam, ſerenitatis: ratio- 
nem etiam quantitatis pluviæ eſſe habendam. 


Sæpe tamen nulla ex hifce (ut ita dicam,) excuſatio præſto eſſe po- 


teſt, ut ſervetur conſtantia legis illius paulo, ſupra indicate; qua a. 


nonnullis ſancitur, decrementa altitudinis Barometri eſſe pluviæ indi- 
cia, incrementa vero ſerenitatis indicia eſſe reputanda. Aliquid aliud 
detegendum adhuc eſt ad prænoſcenda phænomena hæc. Quod ſi 
tamen deerit Obſervatorum induſtria, atque aſſiduitas, fortaſſis varia- 
tionum hujuſcemodi leges aliquando detegentur; & veniet tempus, quo 


iſta, que nun: latent, in lucem extrabat dies, & longioris evi diligentia: 
& fortaſſis non erunt difficilia, ac Poſteri noſtri nos aperta neſciſſe mira- 


huntur. 


Nivalium poſtea Dierum, propoſitis ſex illis annis contentorum 
comparationem inſtitui ſuperioris illius ſimilem; atque illud animad- 
verti, quod Nix magis, quam pluvia, Barometri decrementis reſpon- 


deat: ut in ſubj ctà Tabella videre eſt. 


Creſcente Barometro a Meridie 


Decreſcente Barometro a Me- 
ridie Diei præcedentis ad] Diei precedents ad Meridi- 
 Meridiem Diet, quo ninxit. [| em Diei, quo ninxit. 
Numerus Dierum, [Ventus qualis erat] Numerus Dierum, I Ventus qualis erat 
quibus ninxit. Meridie Dierum,]] quibus ninxit. Meridie Dierum, 
5 I. quibus ninxit. | quibus ninxit. 
4 mT , WER d 
6 | NE. 5 
5 3 
ol SW. 
E. 355 
14 | Summa. 4 l Summa. 


Præterea vero, pro ſingulis annis ſummas altitudinum Barometri; 
ac Thermometri confeci; ex quibus deinde altitudines medias conveni- 
entes ſingulis Diebus eorundem Annorum elicui; ut in ſubjecta Ta- 
bella apparet. % ð ö —ô— Gu VVV»éſ REED 
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| Qui abſolutà Tabella, miratus profecto ſum inter numeros incre- 
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Meteorological Obſervations. 


Summa Alti-| Summa Alti-' Altitudo Media] Altitudo Medis 

| tudinum | tudinum Barometri Thermometri 
Barometri. | Thermometri. ad ſingulos dies. | ad ſingulos dies, 
Dig. Dec: Dig. Dec. | Dig. "Dec. Dig. | Dee. 

1725] 105854 26018287 60[29 74450 10 
1726610823 8118268 93129 65150 5 
1727] 10891 1718325 96,29 67150 21 
172810864 72118419 $1129 68150 33 
172910842 2318326 062129 70150 21 
1730010853 7518264 18]29 74150 4 


Porro fi Altitudines Barometri, non ſingulorum Annorum, fed 


omnium ſex Annorum in unam tantum ſummam colligantur, inve. 
nietur, media Barometri Altitudo, ſingulis Diebus eorundem omnium 
annorum conveniens, eſſe Dig. 29. Dec. 70. | 


Ac fi Thermometri Altitudines, non ſingulorum Annorum, ſed 
itidem ſex Annorum omnium colligantur in unam tantum ſummam, 
comperietur media Thermometri Altitudo fingulis diebus eorunden 
omnium Annorum conveniens, eſſe Dig. 30. Dec. 16, 

Quamobrem, inſpectà Tabellà, facile eſt intelligere, Diales Me. 


dias Altitudines tum Barometri tum Thermometri, pertinentes ad an- 
nos ſingulos, pauciſſimis partibus differre a Dialibus Mediis Altitudi- | 


nibus, quæ ex ſex illis collectim ſumtis proficiſcuntur. 
Maximam deinde Barometri Altitudinem Minimamque, itidem 
Thermometri Maximam ac Minimam Altitudinem in oppoſitam Ta- 


bellam redegi: ut uno aſpectu conferri inter ſeſe poſſent atque com. 


parari. 


Anni 


net Tg nai Ce AT Er” NS Cotes TRY 
T Ln 
nnn . „ 


= 
WY 
„ 
9 
2" 
7 30S 
2 3. 
13s 
. Ne, q 
© 
J * 
3 
* 
2 
5 
. 
+ 
. 
* 
1 


2 12 
Ann Men- Dies Hora Ba- 


173 Dec: 23 | 15130 


confeci, ut in ſubjeRta Tabellà videre eſt, _ 
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Maxi-. | | 


tri. vent! Tempeſtas. | 


en (7 
Celum nubibus fere obductum. 
N. ICelum ſudum. | 

$ W. |Celum nubibus fere obduQtum- 
Celum ſudum. | 

| Calum nubibus ebductum. 

30 20] [48 gs] N, [Nubarare, 
[2g [48 GofN. WſPluvia tenuis. 


ſes. 8. V rometr! 
| leit. 

*. Dig Dee 

30 28 


2 
ga 


7 


1310 18 © 
Ei] 62 


30 24 


zo 3ol © [48 88] W. [Calum nubibus fere obduétum. 
| 28 9949 30] N. Eluvia. Fo 
30 40 48 20] N. [-@eium ny. 5 
18 288 285 E. Sol & nube⸗ 42 . 
Baro- [Maxi- Mini- 
metr) ma Ma 
| Alti- [Ther. | Ther 
by * tudo. [Altit. FAltit | 4 
5 ie. pee. Dig. Dec N ec 2 3 
260 Jr. 9] 159 IS. 2. [Calum ſuqum. 


8. 2 | 
47 82|N E. ol & nubes alternatim. 
8. [Calum ſudum. 
47 68] W. [Cclum nubibus fere obductum. 
E. Sol paucæque nubes. 
E. [Aer nebuloſus. 


8. Sol pauczque nubes. 
48 N. 2. [Calum nubibus fere obductum. 
IN E. [ Cœlum ſudum. 
47 8258 W. [Cœlum ſudum. 
1 N. Bol & nubes alternatim. 
7 $58] W. ICalum ſudum. 


Ut vero aquæ, quz decidit, Quantitates conferri poſſent cum 
Quantitatibus us, quæ in Regiæ Scientiarum Academiz Commenta- 
riis regeruntur; Menſuras Anglicas in Gallicas tranſtuli, illas ad Re- 
gium Pariſienſem Pedem (in Pollices atque Lineas diviſum) refe- 
rendo. Ac ſummas ad Annum quemlibet Novo Stilo computatum 


—— 


„ Ped Tin 
Stilo Novo.| Pariſ. in. 
J. 
17 23 
T7074. 43 
1 49 
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Quare, fi Pol. 210. & Lin. 33. dividantur in anno ſex ; Menſur, 
Media Quantitatis aquz, - qum decidit, conveniens ſingulis annjs 


prodit Pol. 35. Lin. 5, Menſura autem Media aquæ que cadjr 


Lutetiæ Pariſiorum (ut habetur in Academiz Commentariis Ann 
1711, 1714, 1715, & alibi) Media, pro unius Anni curriculo Pol. 
licum 19 eſſe computatur. Quamobrem Patavina Media Menſu. 


ra Mediam Pariſienſem excedit Pollicibus 16. Lin. . Aur, fi aſſu. 


mamus pro Media Menſura Pariſienſi Pol. 18. Lig. 8. (quemad. 
modum ex obſervationibus triennio habitis colligitur in Commen. 


tariis Ann. 1719) erit differentia Pol. 16. Lin. 4 fg. Itaque plane 


liquet aquæ copiam hic decidere multo majorem, quam Lutetiæ 
Pariſiorum. 1 5 . 


Præſtat etiam animadvertere, a Meridie Diei 23. (ST. Vet.) 
Auguſti Anni 1727. (vento boreali) ad Meridiem ſequentis diei, 


nimirum intra horas 24, decidiſſe pluviæ Pol. 3. Lin. 2. hoc eſt Lin, 


365, Quz ſane pluvie copia multo major reperitur ea, quæ intra 
horas 24. unquam decidat Lutetiz Pariſiorum: ut ex Commentz- 
riis Regiæ Scientiarum Academiæ colligere eſt. 7 


Si maxima Barometri Altitudo Die 20 Dec. 1730. hic obſerva. 
ta, redigatur ad Gallicam Menſuram, comperietur eſſe Pollicum 28. 
Lin. 6. minima vero Barometri Altitudo, quæ pertinuit ad Diem 


8 Dec. 1725, invenietur Pollicum 26. Lin. 94. Quamobrem Mer. 
curij in Barometro differentia inter Maximam Altitudinem, Mini- 
mamque colligetur Pollicum 1. Lin. 83. 1 


Aſſumto itidem ſexenio Obſervationum, quas in Regio Obſerya- 


torio habuit Lutetiæ Parifiorum Philippus Hirius (nimirum ab 


Anno 1699 ad annum 1705) invent Maximam Barometri Altitu— 
dinem extitiſſe Die 10 Dec. 1704. Pol. 28. Lin, 46. Minimam ve- 
ro Die 20 Dec. 1703. Pol. 26, Lin. 5: atque ideo Mercurij in 
Barometro differentiam inter Maximam Altitudinem Minimamque 
fuiſſe Pol. 1. Lin. 116. Differentia itaque inter Maximam atque Mi- 
nimam Mercurij in Barometro Altitudinem ( attentis obſervationibus 
quas propoſuimus) Lutetiæ Pariſiorum inventa fuit major, quam 
Patavij Lin. 25. Et quidem jamdudum nonnulli fuere, qui obſcr- 
varent, illiuſmodi differentias eo minores reperiri, quo magis loca, 
in quibus Obſervationes inſtituuntur, ſunt Æquatori circulo vicina. 

Reliquum nunc eſt ut ad aliud Obſervationum genus in Invita— 
tione indicatum, hoc eſt ad Obſer vationes Declinationum Magne- 
tice Acus, gradum faciam : ab hac tamen parte me paucis expedi 
am. Notum hoc tempore eſt, atque inter hujuſcemodi rerum Pe- 
ritos pervulgatum, varus unius ejuſdemque Diei horis exiguas non" 
nullas mutationes in Acus Magnetice Declinatione ita contingere, 


ut ſingulis integris Diebus eadem omnito conſtantiſſima Declina- 


tio non obſervetur; ſed paucis varietur aliquando Gradus ſexageſi 
mis: preterea vero compertum eft, non ab omnibus Acubus (præ- 
ſertim ad varios Magnetes affrictis) eandem prorſus anita 
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tias aliquando comparere. Variationes itaque perexiguas ab hiſce 
cauſis facile promanantes, ſi excipias, totis hiſce ſex ſolidis annis, 
Magnetis Declinationem verſus Occaſum Graduum tredecim obſer- 
vavl. Pyxis Magnetica, qua præſertim utor, & cujus (ut ita dicam) 
fdei plurimum tribuo, eſt Opus Bernardi Facini ſcientis Artificis, 
maxime harum rerum periti, maximeque induſtrij: cujus Pyxidis 
Acus longa eſt Pollices ſex, granorum triginta duorum pondo. Hoc 


unum adjiciam, me ſuſpicari (neque enim de tam exigua mutatione 
quidpiam ſecure affirmandum eſt) Declinationem Acus intra illud 
tempus, decreviſſe decem ſexagelimis potius, quam creviſſe. 


Coventry, I 
Upminſter, [ 1975: ; 


8 1 
Ua, ; p 1715, 1716, 


ATABLE ſhewing the oy, of the Mercury in the Barometer, the 


Coaft and Strength of the Winds, and the Weather, on the firſt Day of 
Warwickſhire by Mr H. Beighton, F. R. S. and at Upminſter in 
Eſſex, by W. Derham, F. R. 8. ip - 1 5 : 


Cove LS > 0 | Ur ui vs TER. | 
Month. Brom. [Winds. | Weather. [[Barom. Winds. ' Clouds. | Weather. | 
T 1 5 
e 29. . Cloudy 29. 39 2 SW Showers 
July. 251]SW 3 [with Sun. 36 W) SWbWI[ and 
I xe 2 [| ſhine. 2 Istormy. 
rr vs fr” 
Aug. | [NW. [Sunſhine || * | ſome 
| | oy | 5 Day. } 51 : Clouds. | 
S .4-- : 4-8 Nan. * 33 Sb W SSW Storms 
Sept. High | 29 Wb $8 with 
W 38 | Showers. 
Octob. DP Much | + ads | Wag 
* 0 Rain. BY „ 
| e . Ef 
I . iW 
JJ e „ loudy. 
8] _W? g 92 | ES wt 
Decem. | N Rain. | —' ö 
e . | Warm. | 5 
RE ER [Tempe [| N NE |} | 05” 
Jan. + + 4.6 Tote 2 | . 3 $5 Wh 
eee on 2 1 now 1 . | 06 Day. 
Febr. . 8 2 Fl 4 Frok and 
| g gz] N Cold with 59 : Snow with 
| Snow. | 52 5 Fair. | 
— 4 TABLE 
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| kibai Declinationem, ſed aliquot (pauciſſimarum tamen cum ab ex- 
cellentibus Artificibus Acus ſunt elaboratæ) ſexageſimarum differen- 
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140 Meteorological Diaries. - 
1 75 BLE ſewing the Coaſting and Strength of the Winds and the Weg; 
ther every firſt Day of the Month in the Yay 1715, and the Ruantity 
of Rain in that Month, obſerved at Harvard-College in Cambridge 
in New-England, by Mr Tho. Robie; and the Height of the Mercury | 
in the Barometer, the Coaſting and Strength of the Ir; nas and Cloud, 


the Weather and Rain at the ſame Tt ime al Upminſter, 10 W. Der: 
; 0 D.D. F. R. 8. 


—_— 


HarxvaRpD-COLLEGE. | UPMINSTER. 


Month. Winds, Rain. I[ Weather. Barom [Winds.|Clouds| Rain. (Weather. 


= 9 N 5 
| ms NES | Hard 
5. 17 101 I. 4. 31JFroſt and 
TERS 14 | [Cloudy 
Hazy. 29. 75 WSW/ 
2. g2Þnow. | 7 EY 3. 7Þtormy 
| | Cloudy. 30. 10 py 
Se g. 40ENE 3 Cloudy 
1 Hazy. = w | Miſt 
8 1 48 113 Muling. 
6 Cloudy. | = 40 3 + 53 Rain. 
F NTT 1. 
5 1 | | Fair with 
lo I 3 Wit 
12. 7iPnow. ; yy EE. 3. 19 Cloudy. 
ns EE | ES 5 a a aA Howe 
_ IFroft. 3 5 5 Rain. 
13. L4Serene. * © - 4. 66 Fairer. 
e NNW . ap ien 
| NW 2 | | alr witn 
5 E . 34Cloudy 
r I Cloudy. 
14. 42 Showery 7IN WII eo. oo Thunder 
: 77 * | ind Rain. 


erene 
gr 
Pleaſant. 


— . — 


Fair. 


Nor. r w. 7. 20 Cody. 


5 Fair and 
N WI F | £ *3 Cold. 
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4745 LE of tbe like Obſervations in the Year 1716, as thoſe in the 
 preceeding Table, except the Rain in New-England which Mr Robie 


omitted, | 
Harvarn-CollEGE [|| UPMINSTER. 1 
Month [Wind. Weather. | |Barom. Winds. Cloud. | Rain. Weather. 1 
— cy — cy cc 3 8 Is C TIRE 1 
: 1 | & 8 1 
N Cold 20. O Wö6N TE ha wih j 
Jan. and Fo NbWo 8. 67 Miſling & Wi 
NW? f FT SOR Tag $ 

2 * Cold 30. 15]NNE 1 auc $ 
Febr. | A hard | 1 | | I. 70 Clouds. '* 
5 6 Froſt. 21 = | 3 1 
e Rain, 29. 42WbNY TY 1 
urch N © : Shs es 1. g3/Fitr, | 
N W 1 33 4 

A 18 E 6 . | Cloudy. © - + +4 1 ＋ 2 55 Fair and [8 
zr $6: þ: ES J. 5: oaſpleaſant. 9 
3 80 1 1 1 
r 30. oo N 7 F ö«‚ßĩðDüeR =_ 
May. | E Fair, 9. 52 * Og = 
3 1 WY els 8 | 
e E Cloudy. 1 
June. | 98NbE NN WM 8. 24 Rain. 1 
8 Rain. | 30. 01 | i Fairer. | 1 
n_—_— ; 29. iN W®NbE] _ 1 
July. F 6 3 92 W | | 4. 47|Pleaſant 'Y 
5 CONS S8 NW NW Cloudy. Þ 
Aug. | | ggN W. | 2. 11]Pairer. 1 
wo = | " 13 Cloudy. 1 
— N Fair and | [ Velen "HE | 
Sept. | ſome 3 9. 87 1 
e 2 Clouds. 7 7 | i 
. Fair. 5 Ws | Cloſe 'F 
Octob. G W 2 Hoar- 3 15. 75|ark Day. | 
8 Froſt. 50 in. j i 
85 KIA Pai Fe. 3 | : 1 L 

| Wau Fair and + . = 
Nov. | WWII lea, | | 4. 41 | 
kW Told and 105, NES RR PREY F 
Dec. [N E? we. 11 1 7. 10. 1 
| . 11 

| | [Snow. 7 | | 87¹ * © ONE | 

I. I obſerve 


142 
REMARKS 


on the forego- 
ing TABLES. 


In that for 
the Year 1707 


Meteorological Diaries. 

I. I obſerve there is a great Agreement between the Barometer, at 
Coventry and Upminſter, in their Riſing and Falling near the ſame Time, 
at leaſt not many Hours before or after one another, and for the moſt 


Part in the ſame Proportion. Alſo when one is Stationary, the other is 


ſo too, eſpecially if of any Continuance : But at Coventry the Mercury 
is lower than at Upminſter about a tenth of an Inch, the Situation at 


Coventry being, I ſuppoſe, higher than that of Upminſter about 82 


Feet, according to my Experiments in Philoſ. Tranſ. Ne. 236. 


II. I obſerve alſo a greater Conformity between the Winds, than 
(conſidering the Cauſes of their perpetual Change) would be imagined. 


For although they may vary a Point or two, yet generally through 


all the eight Months, they tended nearly towards the ſame Point 


of the Compaſs, and changed in one Place as they did in the other; 
_ eſpecially when they blew ſtrongly, or were of ſome Continuance, | 


have obſerved, that a Storm in one Place is fo in the other; of which 
the Diaries at large give many Examples; and in this Table of 1707, 


in the Months of September and October, where Mr Beighton hath noted 
the Wind's Strength to be three and four, it is about the ſame Strength 


with mine of five, ſix, ſeven and eight, I taking in more Degrees of 


the Strength of the Winds than ge. 


III. I obſerve alſo, that the Weather in each Place is for the mol: | 


Part nearly the ſame. 


IV. I have often obſerved, that the Falling of the Quickſilver in 


dark and cloudy Weather betokeneth Rain; but the Rain is always 


preceeded with Fair Weather: And when the Fair comes, the Foul 


is not far off. And this chiefly happens, when the Wind is in any of 


the Eaſterly Points. 


V. In January 1707, many were troubled with cuticular Eruptions, 
which itched much. After this the Meaſles were epimedical till the 


latter end of May, Rs LY 5 
VI. The Beginning of this Year being very dry, and often the 


Weather cold (as appears by my Tables at large) Hay was ſcarce, 


and became very dear. . 5 | 
VII. July 8, commonly called the Hot-Thurſday, was the hotteſt 
Day that hath happened ſince I began my Meteorological Oblerva- | 
tions. A young Man working in Harveſt harder than ordinary, was 
overcome with the Heat, and died: And divers Horſes on the Road 
that Day, -dropped down, and died alſo. ET 
VIII. In November and December the Air being moiſt, and frequent- 
ly cold, Coughs were epidemical with us. 55 . 
IX. I hope I ſhall be excuſed if I go out of the Bounds of th 
Table, and obſerve that the unſeaſonable Froſts in April 1708 (parti. 
cularly April 25th and 26th) blaſted the tender young Leaves and 


 Catkins of the Oak, Wallnut-Tree, Sc. which I take to be the 


Reaſon that few Acorns and Wallnuts were that Year, From whence 
x ” 
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it is a juſt Conelufion, That the Catkins are of greateſt uſe to the Cathins of uſe 
Fertility of ſuch Trees that bear them; but whether as a Male-Sperm 7 he Ferri/iry 
I ſhall not determine. Fn hs. | CI of Trees. 
X. This Month of April alſo Horſes were every where ſeized with 
dangerous Coughs ; of which many died in London, and other Places, 
* eſpecially ſuch as laboured on the Roads. I have great Reaſon to 
* think theſe Colds were catching, becauſe my Horſes that went well 
to London, returned with great and ſudden Colds. m 
4 XI. Fune 11 (although it was the Day of the Summer Solſtice) was 
eenſued with a very cold Night, my Thermometer deſcending nearly 
© to the Point of an Hoar-Froſt. ** 
The late ingenious Mr Robie, at my Requeſt, was pleaſed to make, REMARKS K 
in New-England, Meteorological Obſervations, Morning, Noon, and 2 hb — 
Night, to correſpond with mine at the ſame Time at pminſter. | „ 
Thefe Obſervations he made in 1715 Cc. to the End of 1722, 
and ordered them to be ſent to our Royal Society; and accordingly 
I received them, not long ſince, from his ingenious Succeſſor at Har- 
vard-College, Mr If. Greenwood, and now preſent them, with my own, 
to the Society, „ 3 ¶ œ᷑¶P.ͤ og 
But by reaſon they are too long to be read at the Society's Meetings, 
or to be inſerted in the Tranſactions, I have therefore made the fore- 
going Extract from them, together with ſome Obſervations of my 
own, which tally with them. 5 5 
But I am ſorry that Mr Robie's Obſervations want thoſe of the Ba- 
rometer and Thermometer: Neither of which Inſtruments was to be 
gotten in New-England, Could we have had thoſe Obſervations,. 
they would have been of great uſe in ſeveral Phænomena of thoſe di» 
ſtant Places, which now I can only gueſs at: Add. 
I. I gueſs, that notwithſtanding Harvard. College is ten Degrees 
more South than Upminſter (it being, as Mr Robie fays, in Lat. 42 
Deg. 25! North, and Longitude from London 4t 44! as corrected by the 
beſt Obſervations, that I ſay) they have as cold, if not colder Seaſons 
than we have here. CCC EY 
II. Although the ordinary Agreement or Diſagreement of the 
Winds, deſerves no Remark, yet it may deſerve Obſervation, That 
when the Winds have continued long in one Point, they have nearly 
agreed in both Places, and eſpecially when they have been high,. 
and ſtrong for ſome time. In which Caſe I have obſerved, that there 
have been ſome Days Difference in the coming of thoſe Winds, as if 
they were ſo many Days in their Paſſage from Place to Place. 
And this Agreement of the Winds, together with that of the 
Aſcent and Deſcent of the Quickſilver before- mentioned, divers 
curious Obſervers have taken Notice of, as well as my ſelf, between 
diſtant Places, though not ſo far as Neo- England; as Zurich, Paris, 
Lancaſhire and Upminſter ; as may be ſeen in the Philoſ. Tranſact. par- 
ticularly Numb. 208, 286, 297, and 321. 5 
N | 
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frozen for ſeveral Miles, an 
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III. I obſerve, that they have in New- England many more Party, 
Halo's, Lunar Rainbows, and ſuch like Appearances : Alſo more 


_ Earthquakes ,unuſuel Meteors, Thunder and Lightening, than we have. 


IV. The Rain in 1715 (which was the only Year in which Mr o. 
die obſerved it) in the different Months, amounted to different Quy. 
titiesz but in the whole Year, it was nearly the ſame as at Upmiyj er 


that at Harvard-College being 130,64 Ib, that at Upminſter 128,92 fh, 
But conſidering that Mr KRobie's Tunnel that received his Rain, wis 
but 11 4 Inches in Diameter, and mine exactly 12, therefore th 


Proportion of the New-England Rain may be accounted ſomewhat the 
greater. 


V. I obſerved at Upminſter, that in January the Contagion Which 


was very fatal among the Black Cattle about London the latter End of | 
the laſt Year, came amongſt us, and deſtroyed many. 
In March many were afflicted with Head-achesz and the Small Pr | 


was epidemical: And the Earth being very dry, the Ponds em 


ly, 


and the Springs low, in that and the next Month there fell good 


Store of ſeaſonable Rain, as the Table for that Year ſhews, but not 


ſufficient to fill the Ponds. But in June, July and Auguſt, more Rain 
fell than was welcome; which filled the Ponds, but hurt the Hay, 
and Corn, and made the Ways as dirty as in Winter. bo 
In the Summer this Year I had many Confirmations of ſome former 
Obſervations in my Phy/ico-Theology Lib. I. Ch. 3. viz. That a li 
Summer is commonly a wet one. Which this Summer was, the Spirits 
in the Thermometer being often low, particularly near the Point of 


Hoar-Froſt on Auguſt 12. | 


In January, the — Year 1716, the River of Thames was 
particularly ſo intenſely at London, that 
whole Streets of Booths were erected on the Ice, Oxen roaſted, 


Coaches driven, and many Diverſions, exerciſed above Bridge. 
And ſo ſtrong was the Ice below Bridge, as to allow People to walk 
and ſkate at their Pleaſure thereon, But yet the Spirits in the Ther- 


mometer deſcended not all the while near ſo low, as on December 30, 


1708, 
In Scotland alſo (which in 1705 felt but little of that Year's ſevere 


Froſt) the Ice was ſtrong enough to bear the Horſe and Foot of the 


Armies. 5: 5 
And beyond Sea they ſuffered much; particularly in Spain, much 


Miſchief was done by the wild Beaſts, which were forced by the Froſt 


out of the Woods. Nö“l¹; 5 
Among Birds I find the Goldfinches to have ſuffered much, having 
ſcarce ſeen one of them all the following Part of the Year ; they 


being killed by the hard Weather, or driven to ſeek Food in othe! 


Parts.  _ 8 3 N 
On the — Day of ————, the Wind was ſo violent, that 
the Thames was emptied from London. Bridge as far as ⁊ↄæyͤ N ſo 


hat only a ſmall Rivulet of Water, no bigger than a Brook of ” 
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| Meteorological Diaries. - 
or 12 Foot over, remained; inſomuch, that People walked on the 
Bottom, and found Treaſure there. 3 

In November and December Pleuriſies were frequent, and mortal in 
our Parts of Eſſex. The Weather was mild, open, dark, and damp 
for the moſt Part, with now and then a cold Day or two. 
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On February 12, 1718, he notes an Earthquake to have been at Farther Re 


Salem Village; and on Ofob. 21 following the Day was ſo dark, that mark frow 


People were forced to light Candles to eat their Dinners by, Which could My Robie's 


not be from an Eclipſe, the Solar Eclipſe being the 4th of that 


Month. 


On Feb. 13, 1717, he obſerved an Immerſion of the firft Sa- 


tellite of Jupiter, at 10" 48! 17/1; and on Feb. 8. I obſerved an 
Emerſion at 86 7! 3ol!; according to which the Difference of Longi- 
' tude between Harvard. College and Upminſter is 4h 45, and Mr. Robe 
ſays, that it is 46 44' from London, by the lateſt and beſt Ob- 


ſer vations. 


Sept. 23, 1717, Mr. Robie obſerved the Solar Eclipſe. 


The Beginning at 12 233 5 
The Middle at 1h 47 or thereabout. 
J%wS my as ah FO 
About 9 Digits were eclipſed. 
O#0b. 5, following he obſerved the Southing of the Moon, at 90 32! 


p. M. , nl pw io 
On Feb. 25, 1713, Mr. Robie ſaw the Moon cover Aldebaran at 
about 9h 18! p. M. and the Star to emerge at 10" 20! p. M. 


then by his Meridian Inſtrument (ſuch as I have deſcribed in Phi- 


1% Tranſ. Numb. 291 ) being 2! too flow, ſo that 2! are to be 
added to the Time mentioned. Tb 35 


aperr. 


March 10, 1713, Mr Robie obſerved an Emerſion of the firſt Cir- 


eumjovial at 10? 45! g5ll, Es 3 
Sept. 24, 1718, Mr Robie obſerved the Moon to South at 9" 381, 


or thereabout : On the 25th at 10" 22! 32/! p. M. On the 26th at 


11h 26 p. M. | | 
Decemb. 5, a great fiery Meteor was ſeen in the Morning about 
Break of Day. And on the gth, about half an Hour after Ten, 
in the SS W, he ſaw another which made a Light like the Moon. 
Dec. 19, the Moon ſouthed at 6b 45! 45/ p. M. On the 20th 


3377, 1 1 

On Jan. 13, 1715, the firſt Circumjovial immerged at 10 35 / p. M. 
Jan. 17, The Moon ſouthed at 5" 52! 10. On the 19th at 7h 33! 

110. On the 22d at 10h 2 40% p. . " Ls 


Feb. 16, Moon ſouthed at 6b 135 ill: On the 19th at 8k 591. 


4ol!: On the 21ſt at 10h 54! 30/ p. M. 


on 5 1 4 „171 33 a "oy N Meteor was ſeen in the Evening 
an. 8, 1725, Mr Robie ſays there 8 
il wr pr? 2 ere was an Earthquake. _ 


at 7h gol 56/1, On the 23d at 9 54/ 5/!, On the 25th at 11h 47! 


— — — 
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On Nov. 24, 1720, Mr Robie obſerved a Streaming from the Now 
thern Horizon; as I did on Nov. 22, before. 
On Dec. 10, 1720, about 8h p. M. Mr Robie firſt ſaw the Light 
that ſtrikes up toward the Pleiades; and on Fan. 6, following, he 
found it was increaſed, and almoſt reached to the Pleiades. And 
| . obſerved the ſame ; and on the 25th he hath 
Fig. 25, given this Figure of it: bo is the Part next the Horizon; V the | 
| Point toward the Pleiades, 
® This Glade of Light is the ſame that Dr Cbildrey mentions in 
| 1 his Briton. Bacon. under the Name of Semita luminoſa; and Which 
| 1 ſaw, and gave a Figure of in Philoſ. Tranſ. Numb. 305, 
$ Obſervations About Two in the Morning Mr Robie viewed the Moon with 
1 of the Eclipſe his eight Foot Teleſcope, and ſhe was untouched, 
| | of the Moon 
"on June 26, Time Correct. 
1721. H. / I 
2 10 oo A thin Penumbra. 
2 12 oo Shadow is plainly entered, 
2 18 10 Palus Mareotis covered. 
2 31 40 Mons Porphyritis touched, 
„„ — — covered. 
447 to: Moon eclipſed about fix Digits. 
2 49 05 Beſbicus Juſt touched. 
2 50 30 — covered wholly. 
1-09 a Byzantium touched. 
2 54 10 — covered. 
| 3 3 10 Palus Mæotis touched. 
F 3 18 30 Moon wholly covered. 
| There remained a Light on the Weſtern Side of the Moon for 
| ſome Time. 


About 3h 50! in the Morning the Moon was wholly hid by 
the Haze, and coming on of Day-Light, that nothing could be 
ſeen of her ; although from the Immerſion 'rill now ſhe was vi⸗ 


| | ſible. 
| Dye Obſerva- H. „ 
tions Mr Robie , 27 oo He law the Sun riſe eclipſed about four Digin on 
= _— TI 5 his ſupreme Vertex; to che 8 W che | grins Part 
| 5 Ga f the Shade lay. 
Nov. 27, OT tne ade lay. 
1722, Were as | Then we could obſerve no more "ill 
Suitews, 8 30 oo The Sun began to appear, and fix Digits, or there- 
abouts, were eclipſed. 
8-55 15 The Sun was eclipſed 44 neareſt; and then the 


i 
% 
: 
{ 

l 


Sun's Diameter was to the Moon' s, as 1000 o 


972. = : 
„ „ „ 


=  Jomis Fatuus. 5 117 
00 15 Were hid 43 nearly; and the Sun's Diameter was to 


: the Moon's as 1000 to 975. 
9 19 45 A little Spot on the Sun emerged. | 
0 25 45 I ſaw the Moon go off the Sun, and Mr Danforth at 
| 2 | the ſame Time: And Mr Appleton at 
. By 


7 9 
XII. It being the Opinion of divers ſkillful Naturaliſts (particular- or. Me- 
ly Mr Fr. Willughby and Mr Ray) that the Ignes Fatui are only the teor called the 
Shining of a great Number . of the Male-Gloworms in England, or of Ignis Ober. 
the Pyrauſtæ in Italy, flying together, I was minded to conſult hy TE 
curious and ingenious Friend, Sir Tho. Dereham, about the Phænome- i England, 
non, being informed, that thoſe Ignes Fatui are common in all the % the Rev. 
Italian Parts. But of the Pyrauſtæ, or Fire-flies, he ſaith, He never — AS | 
obſerved any ſuch Effects, although there is an immenſe Number of them in I 1 
June and July. He faith moreover, that theſe Pyrauſtæ are called Italy, on-. 
Lucciole, i. e. Small Lights, and that they are not the Farfalls (as nunicated by 
Mr Ray thought) which are Butter- fies. : 8 
But I have good reaſon to think, that Inſects are not concerned in 7" E. x. f. 
the Ignes Fatui, from the following Obſervations ; the Firſt of which No. 411. 
I made my ſelf, and the others I received from Italy, by the Favour pag. 204. 
of Sir e Derenam. Re 3 5 
My own Obſervation I made at a Place that lay in a Valley be- 
tween Rocky Hills, which I ſuſpect might contain Minerals, in ſome 
boggy Ground near the Bottom of thoſe Hills. Where, ſeeing one 
in a calm, dark Night, with gentle Approaches I got up by Degrees. 
within two or three Yards of it, and viewed it with all the Care 1 
poſſibly could. I found it frifſking about a dead Thiſtle growing in 
the Field, until a ſmall Motion of the Air (even ſuch as was cauſed 
only by the Approximation of my ſelf) made it ſkip to another Place, 
and thence to another, and another. 2 TN 
It is now about fifty-five Years ſince I ſaw this Phænomenon, but 
T have as freſh and perfect an Idea of it, as if it was but of a few 
Days. And as TI took it then, ſo I am of the ſame Opinion now, 
that it was a fired Vapour. | 
The Male-Gloworms 1 know emit their ſhining Light, as they fly; 
by which Means they diſcover and woo the Females: but I never 
obſerved them to fly together in ſo great Numbers, as to make a 
Light equal to an Iguis Fatuus. And | was ſo near, that had it been 
the Shining of Gloworms, I muſt have ſeen it in little diſtin& Spots of 
Light; but it was one continuous Body of Light. ER 
Having thus related my own Obſervations of the Tones Fatui, 1 
ſhall next give an Account of the Obſervations which Sir Tho. Dere- 
bam procured for me in 7taly, in the following Letter of Dr Giacomo 
Bartholomeo Beccari, F. R. S. to Sir Tho. Dereham, F. R. S. dated at 
Bologna, Oftob. 23, 1728. | VV» Ty 
Lt 1 ET 
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Inis Fatuns: 


T is purely in Obedience to your Commands, by Dr Euſtachio Man- 
fredi, I ſend you the following Obſervations on the Ignes Fay; 
What I am now going to offer to you concerning theſe fiery Appear. 
ances, is the Reſult of ſeveral Converſations. I had upon this Subject 
with ſeveral experienced Travellers, Men of Learning and Reputa- 


tion, whoſe Sincerity I had no Reaſon to miſtruſt. For my own 


farther Satisfaction, ever ſince I received your Commands, I have 
made it my Buſineſs to ſpeak with as many as I could light of, with 
fuch as travelled much in the Mountains, and with others that obſery. 
ed them in Plains, on Purpoſe to ſee whether or no the Difference 


of the Place made any ſenſible Difference in the Appearance. I find 


upon the Whole, that they are pretty common in all the Territory of 
Bologna. To begin with the Plains, they are very frequently obſer. 


ved there; the Country People call them Cularſi, perhaps from ſome 


fancied Similitude to thoſe Birds, and becauſe they look upon them 


as Birds, the Belly and other Parts of which are reſplendent like out 


ſhining Flies. They are moſt frequent in watery and moraſly Ground, 
and there are ſome ſuch Places, where one may be almoſt ſure of 
ſeeing them every Night, if it be dark. In the Fields near the Bridge 


Della Calcarata, in a Common belonging to the Pariſh of S. Maria in 
 donv, North of Bologna, one of theſe fiery Appearances is very often 


obſerved to move a- croſs the Fields, coming from another Bridge, 


called Della Foſſa quadra. There is another of them in the Fields of 


Bagnara, almoſt Eaſt of Bologna, which ſcarce ever fails to appear in 


dark Nights, particularly when it rains, or ſnows, as alſo in cold 
and froſty Weather. Both theſe, I mean that near the Bridge of Ca/- 


carata, and that in the Fields of Bagnara, are very large; and lam 
aſſured, that ſometimes their Light is equal to that of one of our or- 
dinary Faggots or Bundles made of Branches of Vines, and that it is 
ſcarce ever leſs than that of the Links which our Country People 


make of Hemp-ſtalks, and which they light themſelves withal, when 


they travel at Night. That at Bagnara appeared, not long ſince, to 
a Gentleman of my Acquaintance, as he was travelling that Way; 
it kept him Company for a Mile or better, conſtantly moving before 


him, and caſting a ſtronger Light on the Road, than the Link he had 


with him. „„ „„ 5 1 
I believe there may be many more in other Plains as large as thelc 


two, though at preſent J have not been able to get certain Information 


of any others. Leſſer ones there appear a good many, ſome of them 
giving as much Light as a lighted Torch, and ſome there are 10 
bigger than the Flame of a common Candle. Of theſe, I have been 


aſſured, a good many were ſeen in the Fields of Bariſella. All of 
them have the ſame Property in reſembling both in Colour and Light, 
a Flame ftrong enough to reflet a Luſtre upon Neighbouring 


b- 
oC; 


ect 


5 Ignis Fatuus. 

Jects all round. They are continually in Motion, but this Motion is 
various and uncertain. Sometimes they riſe up, at others they ſink. 
Sometimes they diſappear of a ſudden, and appear again in an Inſtant 
in ſome other Place. Commonly they keep hovering about ſix Foot 
from the Ground. As they differ in Largeneſs, ſo they do in Figure, 
ſpreading ſometimes pretty wide, and then again contracting them- 
ſelves. Sometimes breaking to all Appearance into two, and a very 


little while after meeting again into one Body; ſometimes floating 


like Waves, and letting drop ſome Parts like Sparks out of a Fire. 
I have been aſſured, that there is no dark Night all the Year round, 
when they do not appear. And in the very Middle of the Winter, 
when the Weather is very cold, and the Ground covered with Snow, 


they are obſerved more frequently than in the hotteſt Summer. The 


Gentleman who obliged me with an Account of that at Bagnara, told 
me, that if I had a Mind to ſee it my ſelf, I might be ſure of find- 
ing it if I went thither in very cold Weather, and in a ſharp Froſt. 


Nor doth either Rain or Snow in any wiſe prevent or hinder their 


Appearance; on the contrary, they are more frequently obſerv- 
ed, and caſt a ſtronger Light in rainy and wet Weather. This laſt 
Circumſtance indeed hath been taken Notice of by fome Writers, 
and among the reſt, if I remember right, by the learned Gaſſendi 
Neither doth the Wind much hurt them, though one ſhould think, 


that if it was a burning Subſtance, like common Fire, it ſhould either 


be diſſipated in windy Weather, or extinguiſhed by Rain. But ſince 
they do not receive any Damage from wet Weather, and ſince, on 


the other Hand, it hath never been obſerved, that any thing was 
thereby ſet on Fire, though they muſt needs in their moving to and 


fro, meet with a good many combuſtible Subſtances, it may from 
thence be very reaſonably inferred, that they have ſome Reſemblance 

to that Sort of Phoſphorus which doth indeed ſhine in the dark, but 
doth not burn any thing as common Fire doth. Nor is there any 
thing extraordinary in this, any more than in other fiery Appear- 
ances, which I am informed are likewiſe pretty common, and agree 
with the Ignes Fatui, in having only the Splendor and Appearance of 
Fire, without the Quality of Burning, but differ from them in a good 
many other Particulars. Such a Phenomenon was obſerved by a 
noted Clergyman of this City, one Summer's Evening, near ſome 
Country Peoples Houſes. The Flame ſeemed to him ſo ſtrong, that 
he called to them to put it out, for fear it ſhould reach a Hay-lotr, 
and a Heap of Hemp that lay not far from it; but when he came 
to the very place where he had firſt ſeen the Flame, he perceived 
chat it was only an Appearance, obſerving not the leaſt Footſtep of 
Fire, though he aſfured me there lay a good deal of combuſtible 
Stuff all thereabouts, which would have eaſily took Fire, if there had 
deen any thing of an actual Flame upon the Spot. The ſame Gen— 
cman told me, that in a very dry Summer (I do not know whether 
| 5 - en The 
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ſiderable Flame on the Ground, nearly in the ſ⸗ 


| Tens Fatuns. | £ 2 

the ſame with the foregoing) he obſerved, in the Middle of fons 
other Fields of his own, for feveral Evenings 3 a pretty con. 

ame Place, and thy 
having reſolved to go and take a nearer View of it the next Even. 
ing, it did not appear for that Time; that, however, he went to th: 
Place were he had before ſeen it, and fat himſelf down on the 
Ground, but. could not obſerve the leaft Mark of 15 Fire or Flame 


having been in that Spot, nor feel any Heat in the Ground any more 


than in other Places; only he ſaw ſome flight Flames ariſing outof 


the Ground hard by, which diſappeared as ſoon as they came into 
the open Air. It is well known to People that travel on Horſebac 
at the Beginning of the Night, in the Heat of the Summer, when 
they traverſe the dry Beds of Rivers, and break with their Horſ 


Feet thoſe ſandy Grounds that have been all Day long ſtrongly hey. 
ed by the Sun, there riſe up ſome bluiſh Flames, which very often 


fright the Horſes. This Phænomenon is moſt common in those 
Places where the Water hath left behind a kind of a chalky Sed. 
ment, or fat Earth, which drying, afterwards forms a thick hari 


Cruſt, So likewiſe if in the Heat of the Summer you travel in dat 
Nights, either on Horſeback, or on Foot, over the burnt-up Ground 


of ſome Fields, you ſhall ſee Flames break out of the Ground almoſ 


at every Step. All theſe Fires and Flames have indeed the Light 


and Shining, but not the Burning Quality of Fire, whether from th: 
extream Smallneſs and Rarity of their Parts, as ſome apprehend, or 


for ſome other Reaſon, ] will not attempt to determine. And this | 


is the only thing they have in common with the Ignes Fatui, differing 


very much in other Reſpects, particularly in not appearing at all | 
Seaſons of the Year, and moſt frequently in the Winter, as the o- | 
thers do. Thus far, what I could learn concerning the Will wish 


Wiſp, as it hath been obſerved in the Plains. As to the Appear- 
ance of this Phænomenèn in mountainous Parts, by what I have 


| hitherto been able to learn, they differ in nothing elſe but in Large. 
neſs; and all thoſe I converſed with, that ſaw them in the Moun- } 
tains, agree in that they never obſerved any larger than the Flame | 


an ordinary Candle. Nor do thoſe that live in the Mountains cal 


them Cularſi, which Name is perhaps uſed only by the Country Pes. 


ple in the Plains for thoſe large ones above deſcribed. I will make! 
my Buſineſs to enquire a little farther into this Matter, if perhaps ti: 
large ones are ſeen in the Plains only, and thoſe in the Mountains ate 
always ſmall. The Difference of the Air, and that of the Soil may, 
for ought I know, contribute a great deal towards the different Size 


of thele Appearances; at leaſt all that I can offer material at preſent 
towards ſolving this particular Circumſtance, with Regard to oy 
Largeneſs, is, that thoſe Grounds, where we obſerve the large“ 


Fires, as at Bagnara, are what they here call frong Ground (tei. 


farti) being a hard chalky and clayey Soil, which will harbour te 
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Inis Fatuus. 


E 1 Water a long while, and is afterwards, in hot Weather, very apt 


of their Appearance, their diſappearing ſometimes very ſuddenly, 


their Light, the Height they riſe to, and their not being effected either 
by rainy or cold Weather, they are the very ſame with the Cular/7 
above deſcribed, or the large Will with a Whiſp, as obſerved in the 
— - = „ . 3 

I intended here to have cloſed this Account, but I cannot forbear 
adding the following Obſervation, which in my Opinion 1s very cu- 
rious and ſingular, I am indebted for it to a young Gentleman, a 
very accurate and knowing Obſerver of natural Appearances. Tra- 


velling ſome time in March laſt, between eight and nine in the Even- 


ing, in a mountainous Road not far from our Lady del Sarſo, about 


ten Miles South of Bologna, as he approached a certain River called 
Rioverde, he perceived a Light, which ſhone very ſtrongly upon 
ſome Stones that lay upon the Banks. It ſeemed to be about two 
Foot above the Stones, and not far from the Water of the River: 
In Figure and Largeneſs it had the Appearance of a Parallelopiped, 
ſomewhat above a Bologneſe Foot in Length, and about half a Foot 


high, it's longeſt Side lying parallel to the Horizon: It's Light was 


very ſtrong, inſomuch that he could very plainly diſtinguiſh by it 


Part of a neighbouring Hedge, and the Water in the River; only in 


the Eaſt Corner of it the Light was pretty faint, and the ſquare Fi- 


gure leſs perfect, as if cut off, or darkened by the Segment of a Cir- 


cle. The Gentleman's Curioſity tempted him to examine it a little 
nearer; in order to which he advanced gently towards the Place, but 


was ſurprized to find, that inſenſibly it changed from a bright Red 
to a yellowiſh, and then to a pale Colour, in Proportion as he drew 


nearer, and that when he came to the Place itſelf, it was Quite va- 
niſhed. Upon this he ſtepped back, and not only ſaw it again, but 
found that the farther he went from it, the ſtronger and brighter it 
grew; nor could he upon narrowly viewing the Place where this fiery 
Appearance was, perceive the leaſt Blackneſs, or Smell, or any Mark 
of an actual Fire, The ſame Obſervation was confirmed to me by 

| another 


Inis Fatuns. 


another Gentleman, who frequently travels that Way, and who af. 
ſured me, that he had ſeen the very ſame Light five or ſix different 
Times, in Spring and Autumn, and that he had always obſerved it in 
the very ſame Shape and the ſame Place, which to me ſeems very 


difficult to be accounted for. He told me farther, that once he took 
particular Notice of it's coming out of a neighbouring Place, and 
then ſettling itſelf into the Figure above deſcribed. How it comes to 


paſs, that the nearer one approaches to theſe, or the like fiery Ap. 


pearances, the fainter they grow, till at laſt they diſappear totally, 


| very freely own my ſelf at a Loſs, but yet I cannot help thinking, 
that there is ſomething in it analogous to what we obſerve in Fog; 
and Clouds, which at a Diſtance have indeed the Appearance of very 
thick Bodies, but are found more rare as one gets into them. Nor 
s it improbable, as they muſt be ſomething very thin and ſubtle, 
that upon the Approach of groſſer Bodies with their Atmoſpheres, 
they are actually driven away. BIT * F 

This is the Subſtance of what I have been able to gather from ſeve- 


veral Accounts relating to the Ignes Fatui; but as to the Cauſes of them 


Iwill not pretend to aſſign any: I will only add, that all that ever ſaw 
any of theſe fiery Appearances agree, and you may aſſure Mr Der- 
ham of it, that they caſt a Light quite different from that of the Hin- 
ing Flies; and if you pleaſe to reflect on the ſeveral Circumſtances 


above related, I believe you will find, that they are not eaſily, if at 
all, to be ſolved by that Hypotheſis. I intend in another Letter to 
trouble you with ſome Queſtions, and likewiſe ſome Obſervations of 


my own on theſe Flies, 


BAROMETRUM. 


Obſervations on the Barometer, Thermometer, &c. 


1 


* 


ov; 


THERMOM. 


BAROMETRUM. | HYGROMETRUM. 
— — — — | 1 Quantitas a- 
Hic pono Pondus Ath-] Hic calorem At 1 hie aquæ quæ, quæ to- 
moſphæræ incumbentis, ] moſphzrz in loco copiam in Athmoſpzra|tius hujus an- 
in planum pedis quadrat obſervationis de- in loco "obs ſer vationis z3yni decurſu 
Rhenolanditi, cujus Ach | ſtinavi ex rarelcen-ſjuxta accreſcens decrei-j menſe. quoli 
mol. pondus 1947 libras|te Atre ita ut|cenſve pondus ſpongiz| bet exhalave- 
Am ſtelædamenſes pendet,ſ ſummum frigusſad bilancem appenſæ, rat, in Acre 
quando TJ in barome-[obſervatum fit ubiſ quam ſpongiam prius aperto, & ven- 
tro altitudo eſt 27 poll. ] notabatur gradus| Muria Salis Ammoniaci 1s perflato. 
ix. pendet 2094 Rb. Amfl looo, aqua pura humectaveram. Rhenoburgi. | 
quando altitudo fuit Þ in| gelaſceret ad grad. | . . 
Hirometro 29 l. 8 lin. 1070, ebulliret 
hæc enim fuit maxima & vero ad grad. 
minima J ii in barometro 15 10. 
obſervata altitudo intra plu- 5 
res Jam a annos. 
1b. | gr ad, | pond. - lin. 
Januar. —— 2851 — 10/6 — — 81 — 7 
Februar. = 46] — 85] — — 80 — 14 
Martio — 35] — 10 — — 80 — 33 
April — 46] — — 109] — — 60 — 36 
Maio — 57] — — 126] — — 57 — 38 
Junio DOS.  _ 7; — 57 — 57 
Julio Fir 2 I-ZQ4 --nenn— — 5] — 37 
Auguſto — 46] — 141] — — 60 — 39 
Septemb.— 344 — 132] — — 610 — 24 
Octobri — 53 — 121 — — 710 — 13 
Novemb.— 53] — 104 — — 77] — 15 
Summa 575 F360) —— 3291]. — 367 
Medium 2048 | 1113 — . . 
28 pol. 11 lin, 
4 
VOL. VI. Part ii. VU 


F. 
8656 4. 


153 


XLII. 
OgJervations 


on the middte 
Height of the 
Barometer, 
the middle 
. Elevation of the 


Thermometer, 
the middle Va- 
riation f the 
Hygrometer, 
the quantity 


| of Rain, Dew, 
Snow, and 


Hail, the 


| quantity , 


Water that 
has exhaled, 
the Height of 
the Water in 
a Mell, out of 
which none 
was drawn 


for a whole 


Tear, and the 
monthly Vart- 
ation of a 


I atch, by 


Nicholaus 
Cruquius, 


R. S. Ne, 
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8 | Aquæ altitudo 


putealis, in pu- | Ts . a 
= teo, menſurata | Obſervatio accelerati, 2Z 
| Aque Cœlo delapſe, | * ſummo ejus vel retardati Curſus, in| 
3 margine, ad a- Horologio portatili ac| | 
nimirum ſuperfici- . ; 
pluv 5 quæ Iup curatiſſimo. 
1 uviæ, Roris, em, in fine Ut pateat 
Nivis, Grandiniſſue Pw. quot minuta, in quo. 
| Fuit vero putel Mind. 
Altitudo ; que Menſe, plura vel | 


8 pauciora, abſolverit, | 


Cum cauta cura, ne ex- | lum ſcaturiens * ) eee . 
halatione, aut alio mo- vel currens, ni. eſt. 5 1 | 6 
do vel minimum pe- hilque aquæ in. 5 73 
| Flerit. 15 de 2 to-] Ratio relata ad Solis“ 7 
| to obſervationis |. Gate + 8 
- | Cempore. | 2, 
| Delphis. | Rbhenoburgi.| 8 1 
RR TS 2p ped. pol. | Minuta, | 83 
| — 17.9] — 212] — 5: 4 — T 2151 Jan. 5 
| — 251] — 23.8] — 4: 11 — TT 21 Febr. = 
— 1.3 — 28, cf} — fl 168 Mar, 2 
| $41 f — $2: 0} 3 mo An : 
; — 4 „, $;: „% = = 123 MO 2 
= alam -2.2 — 4.8 — 9 * 3 ö — 130 Jun O 
— 38.5 — 28.--} — 9: 7] — 90 Jul. 
— 15.1 — „„ ˖‚ 3- 9 _ 24 Sept 
TTT & 4.19.08 
LC TT - Wy — 97 31 T 266 Nov. | 
— % — % [ 352.06. |- 
— — — ee 
239.8] — 252 — 96: — ＋866, & 6317 


. A hive + 235 1. 
Med. 8 ped. EFF 


in quoque menſ. | 4 


E 8 MD 20! accelerat. : S | 


Poll. 20 lin toto anno) 21 poll. 


—' 
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An Experiment ke. 1 57 
XIIII. I took three pound of Mercury, which by meaſure filled 4» Experi- 


three times a ſmall glals Jar exactly full, and poured it into a thin 7797 44s de. 
Florence Flaſk : then having poured the ſame quantity of Water /® : 17 33 


(that is, three of the ſame Jars full) into another ſuch Flaſk, I zo, 1720, r 
ſet both the Flaſks in a Pail, and poured boiling Water about them, prove that Bo— 
keeping the Flaſk that had the Water down by Force that 1t might $5 Ai 
be as low in the hot Water as the Mercury, After the Fluids in CO Or 44 

the Flaſks had received a ſufficient degree of Heat from the Water, / quantities 

which was round the Flaſks, for the Space of five Minutes, I took Matter, and 
the Flaſks out of the hot Water, and putting that which held the EST TOR 
Water into a Cylindric Veſſel, that had three Pints of cold Water e Va 

in it, I did at the ſame time plunge the Flaſk with Mercury into ano- cuum, 4% the 

ther Cylindric Veſſel containing alſo three pints of cold Water, and Rev. J. T. De- 

obſerved which of the cold Waters was molt heated in the following 1 1 

manner. | 1 8 DO | 3 n Þc- $66 

A little Thermometer being held in the firſt Veſſel of cold Wa- 

ter, ſo as to have it's Ball covered with the Waters, upon the putting, 

in the Flaſk of warm Water, the ſpirit roſe two degrees; then put- 

ting the Thermometer into the Water where the Flaſk that had 

the Mercury was, the Spirit roſe three degrees higher, The Ther— 

mometer being again put into the firſt Veſſel fell four degrees, and 

afterwards again into the laſt it aroſe almoſt three degrees. 

This ſhews that more heat is communicated by warm Mercury 

than by an equal Bulk of Water equally. warmed; and therefore 

that there is more Matter in the Mercury; but how much more 

Matter there is in the Mercury is not determined by this Experiment 
Mone. „ | „ „„ 
N. B. The warm Mercury and the warm Water were not poured 
into the cold; but only communicated their Heat through the Flaſks. 

XLIV. 1. The incomparable Sir 1/aac Newton has not only ſhortened 4» 4croant of 
the Geometrician's Work, by his wonderful Diſcoveries in abſtract 4 % c. 
Mathematics; but has alſo taught us, by his own Practice, how hee. gong 
to make, and judge of, Experiments and Obſervations with the ut- ,, 414": of 
moſt Accuracy: And as he avoided making Hvrotheſes; he was e Statical 
ſo cautious as to deliver only by way of Queries, ſeveral Truths Experiment 
which he was convinced of; becauſe he wanted a ſufficient Number ““ Sap 

f 0 : e 2 Vegetables; 
of Experiments to make them as evident as thoſe others, whereby he 3%, an Eſluy 
has ſo far improved and advanced Natural Knowledge. Our Au- towards 4 Na- 

thor has followed his ſteps, aſſerting nothing but what is evidently tural Hiſtory 

deduced from thoſe Experiments, which he has carefully made, and e 
faithfully related; given an exact Account of the Weights, Mea. 3 7 A 

2 % MEN of A At 

ſures, Powers and V<locities, and other Circumſtances of the Things tempe 75 b. 

he obſerved; with ſo plain a Deſcription of his Apparatus, and man- „ ve Air, Ly 

ner of making every Experiment and Obſervation, that as his Conſe- CEN Tarts 

quences are }uſily and eaſily dravin, fo his Premiſes or Facts may be Statical Expe- 
— Jjudged 
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kimentiz Wich judged of by any Body that will be at the Pains to make Experimentz, 


were read at 
Jeveral Meet. 


ings before the 


Royal Society, 
Sc. By Ste- 
phen Hales, 
B. D. F. R. S 
& c. The Ac- 
coxnt by the 
Rev.].T.Deſa- 
guliers, LL. D. 
R. S. S. No. 
398. pag. 
264. and 
No. 399. pag: 
323. | 


An Account of a Book entituled Viaetable Statice. 


which are moſt of them very eaſy and ſimple, | 2 
His Account of every Thing is written in ſuch an intelligible 
manner, that the inquiſitive Reader is capable of underſtanding it, 
without being puzzled with perplexed Calculations and complex Ex. 
periments z which Authors have ſometimes contrived, in order to be 
s. admired for thoſe Things, which they themſelves found out either by 
mere chance, or with very little Labour. He has illuſtrated, ang 
put paſt all Doubt, ſeveral Truths mentioned in Sir 1/aac Newton's 
Queries; which though believed by ſome of our Eminent Philoſo- 
phers, were called in queſtion by others of an inferior Claſs, why 
were not acquainted with thoſe Facts and Experiments upon which 

Sir 1/aac Newton had built thoſe Queries. 
Chap. I. Experiments, ſbewing the Quantity of Moiſture imbibed and 
perſpired by Plants and Trees, 
II. Experiments whereby to find the Force with which Tree 
imbibe Moiſture, 
III. Experiments, ſhewing the Force of the Riſe of the Sap in 
the Vine, in the Bleeding Seaſon. 
IV. Experimeuts, ſbewing the ready lateral Motion of the Sap, 
and conſequently the lateral Communication of the Sap. 
Veſſels: The free Paſſage of it from the ſmall Branches to- 
wards the Stem, as well as from the Stem to the Branches. 
With an Accouut of ſome Experiments ale to the Cir- 
culation, or Non-Circulation of the Sap. 
"Wh Experiments, whereby to prove, that a gras! Quantity if 
Air is inſpired by Plants, 
VI. A Specimen of an "Attempt to analyze the Air, by a great 
Variety of Chymio-Stalical Experiments, which ſhew, in 
Hor great a proportion Air is wrought into the Compoſi- 
tion of Animal, Vegetable, and Mineral Subſtances ; and 
withal how readily it reſumes it's former elaſtic State, 
when in the Diſſolution of thoſe Subſtances it is diſingaged 
From them, 


VII. Of Vegetation. Our Author in this Chapter applies his 


ſeveral Experiments, and Concluſions drawn from them, to Vegeta- 
tion; and ſhews chiefly the following Things, viz. That Vegetables 
are compoſed of Sulphur, volatile Salt, Water, Earth and Air. 


That in Nutrition, the Sum of the attracting Powers of thoſe Subſtan- 


ces is ſuperior to the Sum of the repellent; and as the watery Vehicle 


flies off, the Parts harden. 


That Oil, which is made up of Sulphur and Air, abounds i in Seeds 


for their better preſervation. 


(which by Experiments appears to contain Oil and Air ;) but gene- 


That in cold Countries, where thoſe Priacioles are not ſo firmly 
united, ſmall Wines, ſuch as Rheniſb, moſt ealily yield their Tartar 


Ous 
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rous Wines, ſuch as Madera, having thoſe Principles more firmly 
united, will bear a great degree of Heat before they part with 
them. 

That the uſe of the Leaves of Trees is to bring up Nouriſhment 
within reach of the Attraction of the Fruit, to carry off the redun- 
dant watery Fluid; to imbibe Rains and Dews which are impregnated 
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with Salt and Sulphur; as likewiſe to imbibe Air, and to be of the 


ſame uſe to Plants as the Lungs are to Animals. 

That Plants which are overſhaded, or too replete with Moiſture, 
cannot ſo well imbibe Air: Therefore, though they will ſhoot out 
faſt, and have much Wood, they will be more barren in proportion. 

Mr Hales, by a very ingenious Contrivance, found the Degrees 
of growing in every part of young Shoots, which in their growing 
extend themſelves moſt in the middle, and leaſt towards the top and 
the bottom; the ductile Matter for their growth being drawn out in 
length like melted Glaſs- Tubes, which retain a Hollowneſs, though 
drawn out to the ſmalleſt Thread. N. B. In ſome Animals there is 


| ſuch a tough duttile Subſtance, which hardens when expoſed to the Air in 


ſmall Threads, as in Spiders and Silk-Worms. 

He ſhews, that the Pith ſerves to ſupply the dilating Moiſture for 
the tender Shoots , but that their Figure may be oblong, and not 
round, as the Fruit commonly is, there are tough Diaphragms in 


the Pith at ſmall diſtance from each other, which check the late. 


ral Expanſion; as alſo horizontal Fibres, which ſerve for the ſame pur- 
poſe: And of the fame ſort is the Pich in the large growing Fea- 


thers of Birds; which is made up of Veſicles that can be diſtended 


lengthwiſe, but have Sphincters at the ends, to prevent too large 
a lateral Dilatation. — That the Bones of Animals do not 
grow at the Joints (which would prevent their free Motions) but at 
che Sympbyſis, 75, viz. where the Heads join to the Shanks of the Bones 


— — That there are particular Veſſels in Vegetables, as well as 


; 3 appropriated for conveying different ſorts of Nutriment; 
and that where a viſcid Subſtance is to be furniſhed, the Veſſels are 
lengthened, and often fetch a compaſs to retard the Velocity of the 
Fluid, which is to be inſpiſſated into an hard Subſtance. Thus in 
hard Stone- Fruits the Umbilical Veſſel goes round the Concave of 
the Stone, and then enters the Kernel near it's Cone. 

At laſt, our Author traces the Vegetation of a Plant, from a Seed 
to a Tree again producing, Seed ; for which Account, as it cannot 
well be contracted, we muſt refer to the Author's own Words, 

2. The Author, after dedicating his Tracts to the Royal Society, 


41 Account of 


gives a Deſcription of the particular Sort of Barometer, Thermome- 4 Bo# enti- 


ter, Hygrometer, and Hyetometer, which he made uſe of in the ſubſe- 
quent Obſervations. The firſt of theſe is a Diary of the Weather, 
from the Vernal Equinox of the Year 1728, 40 that of the Lear 
1729 containing the daily State of the Barometer, Thermometer, 


Wind 
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Wind and Weather, together with the Quantity of Rain during that 
To this he annexes ſome ſelect Meteorological and Aſtrono. 
mical Obſervations, which he deſcribes more at large. 
The firſt he takes Notice of is a remarkable Halo round the Moon, 
on February 20, 1728, at forty-five Minutes paſt Seven in the Even. 


ing, when the Moon was not far diſtant from the Meridian, and a. 


bout her firſt Quarter. The Diameter of the Halo occupied about 


47 Degrees, being extended from e in Procyon to Capehha towards 
the Weſt. It's Arch was 4 : Deg. broad, as far, for Inſtance, as 


« and © in Procyon are from each other. Within it was red, and 


towards the Extremity was pale; exhibiting entire a beautiful Specta- 


cle for about four Minutes, but he did not know when it began. Be. 


fore it diſperſed, ſome thin white Clouds began to paſs over it tran- 
ſverſly, and then it was broke towards the Weſt, the Redneſs of the 
diſperſing Vapours greatly encreaſing: After which the Sky became 
clear again. The ſame Day at Noon, he obſerved thirteen Spots on 


the Sun, the largeſt equalling 3, of the Sun's Diameter; and the 
Spirit fell to 90 Degrees of the Engliſo Thermometer. 


£7 4, 1728, he obſerved an Aurora Borealis, 
On June 20, another, which 1 is deſcribed 1 in che AF. Erudit Lig. 


Ann. 1728. P. 375. 


Ockober 7, a very remarkable one appeared in the N. E. A White 
Arch, extended between the W. and N. E. quickly aſſumed a black 


Colour, and then divided into three other concentrical Arches equal— 


ly black. From theſe ſome Radiations aroſe as uſual, but ſhorter, 
A little afterwards thele likewiſe ceaſed and the black Arches were 
converted into luminous Tracts, only one remained till eleven 

o'Clock: And whereas at firſt the lowermoſt Arch was raiſed ſeven 


Degrees above the Horizon, it was now derten towards it, being 


ſcarcely two Degrees above it. 
The Author next proceeds, and gives fourteen Aftronomical Ob- 


ſervations, ten of which are of the Eclipſes of Fupiter*s Satellites at 


different Times. In making theſe he was guided by Caſſini's Tables 
for the Meridian of Paris, and by comparing the Time when they 


ſhould happen, as therein ſpecified, with the Time he obſerved them 


at Wittemberg, he colle&s the Difference of Meridians of that City 


and Paris to be 41 Minutes. 


The eighth Obſervation contains his Calculus for the total Eclipſe 


of the Moon which happened February 13, 1729, N. S. but the Hea- 
vens being very cloudy, he could not obſerve the Ecl ipſe itſelf. _ 


The ninth is an Obſervation of Mercury, March 4, 1729; at which 


Time the Planet was fartheſt from the Sun, and remained ſome Time 


above the Horizon. Making uſe therfore of a twenty: -two Foot 
Teleſcope, he obſerved it's Phaſe almoſt biſſected, and it's Diameter 
appeared equal to a third part of the Diameter of Venus, this Planet 
being aboyc the Horizon, and ſeen at the lame Time. 7 

The 


The thirteenth is a Conjunction of Venus and the Moon, viz. A. 
pril 2, 1729. At 7 h. 13! he obſerved Venus placed in ſuch man- 
ner near the Moon, that the Horns of the Moon were in the ſame 
right Line with Venus, which was then diſtant from the Southern 
Cuſp of the Moon 1 Deg. 10“. At 7 b. 3o!. he meaſured the Di- 
ſtance of Venus from the Eaſtern Cuſp of the Pleiades to be 2 Deg. 
15!, and the Horn of the Moon at the ſame Time was diſtant from 
the ſame Cuſp 1 Deg. 53!, 45'!; the intermediate Diſtance of the 
Horns of the Moon was 29/ 30. 


His laſt Obſervation is on the Declination of the Magnetical 
Needle in this and the former Year, which he defines to be 12 Deg. 


©! 551! Weſt at Wittemberg, at this Time. 


Theſe Obſervations are followed by the Author's Account of the 


laſt hard Winter, This ſet in ſooner than uſual, the Rivers being 
frozen the 19th of September, though they uſed not to be ſo till the 
Winter Solſtice, and the Spirit of Wine in the Engliſ Thermometer, 
on September 21, fell to the 66th Degree: At which Time a N. E. 
Wind blew very ſtrong. Afterwards, on October 3, the Spirit fell to 
72 Deg. and the Ice was half an Inch thick on ſtanding Waters in 
the Fields, ſo that even then it might be judged, that the Cold 
would be more ſevere than is uſual in their Parts. From this Time 


the Froſt did not at all abate, but contiuued much in the ſame State 


the Month of Ofober, except on the 2oth Day, after a S. W. Wind 
had blowed pretty hard for ſome Days, the Cold was obſerved to 


encreaſe remarkably, The Beginning of November a ſtrong Eaſt 


Wind continuing to blow for ſix Days, the Spirit ſunk to 86 Deg. on 
the 5th, and the Ice was much thicker. On the 28th it fell to 96 


Deg. after which they had no Rain, but all Vapours were congealed 


into Ice and Hoar, On December the 2d, the Spirit of Wine ſtood 
at 96 Deg. but on the 4th at 99 Deg. ſo that it not a little exceeded 
the Limit of intenſe Cold. Hence a S. W. Wind intervening now 


and then, the Cold ſeemed to abate a little; but that, and ſometimes 


a N. E. Wind blowing ſtronger on the 21ſt, 22d, and 23d Days, 
it ſo prepared the Air, that on Chriſtmas Day the Spirit in the Ther- 
mometer ſtood at 96 Deg. and the Cold was intenſe. Hence the 
Winter grew immediately more ſevere. The Wind almoſt always 
blew from the E. or N. ſo that on January 20, the Cold was almoſt 
intolerable, on which Day the Spirit deſcended to the 126th Deg. 
very little remaining above the Ball of the Tube; and this was the 
greateſt Degree of Cold at Wittemberg, After this the Winter ſome- 
What declined. A S. W. Wind blew freſh ſometimes; but after- 


wards a N. and E. Wind reſtored the Cold on February 3, when the 
Spirit ſtood again at 86 Deg. On the 4th it fell to 95 Deg. and 


from this Time, barring a few Days, always in a Morning it reci- 


procated between 8o Deg. and 100 Deg. to March the 8th, on 


which it exceeded 106 Deg. and on the gth it was forced down by a 
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N. E. Wind to 110 Deg. Bur although the Spring was at Hand, 
yet the Severity of the Weather did not ceaſe, as appears in that the 


Spirit of Wine, in the Engli/þ Thermometer, in a Morning always 


ſtood at, or under the 8oth Deg. of the Thermoſcopic Scale; nay, 
even on March the 21ſt, on which Day the Equinox preciſely fell, 
it was at 81 Deg. At length, on the laſt Day of March, the Wez. 


ther grew milder, from whence may be taken the true Beginning of 


the Spring; not but that all April was much colder than uſual, 


Thus far from Thermoſcopical Obſervations. After this, the cy. 
rious Obſerver proceeds to ſhew it's Severity from ſome of the more 
remarkable Effects the Cold had on the Rivers, Plants, and Animals. 
As to the firſt, he ſays, that the Elbe, both at Wittemberg and other 
Places, was covered on December 29, with a perfect Bridge of Ice, 

which bore both Men and all Sorts of Carriages. This remained till 


February 28, when it grew thinner, and broke conſiderably; but the 


Cold returning on March 8, it re- united, and was as firm as before, 
till March 29. The Water within the Houſes, and in the B=d-cham- 
bers, where were good Fires, was wholly congealed and the Rind 
within on the Windows ſtuck for many Days, when the Wind was 

either E. or N. though the Room was well warmed. Examples of 


the other Kinds were ſeveral. Many Perſons periſhed in their Jour. 
nies, and more loſt their Limbs in a very ſhort Time: So that near 


the Elbe they could not work abroad. It killed alſo many Animals 
immediately. The Crows, which can bear intenſe Cold, fell dead 
from the Trees: Stags, Goats, and Hares, periſhed in great Numbers, 
The Plants likewiſe felt it's Violence, and the more tender Trees 
were damaged. The Limes were every where injured: The greater 
Branches of the Plumb-trees, Apricocks, and Peaches, were dried 
up; but the Vines ſuffered moſt, the more robuſt being ſhriveled 
to the very loweſt part of their Trunk, unleſs guarded by a Wall, or 


ſome other Covering. 


From theſe Obſervations the Author compares this Winter with 
the memorable one of 1709, and proves both from Thermoſcopical 
Obſervations; from it's Effects upon the Earth and Animals; from 


it's longer Continuance, and from the greater Extent of the Cold in- 


to the more Southern Patts, that this laſt much exceeded the former, 
J 8 EE et 
_ Having thus finiſhed the Hiſtory, he laſtly enquires into the pro- 
bable Cauſes of it, He takes Notice, that the Winter foregoing was 
moderately cold and dry; and as a cold Summer ſucceeded, and a- 
like dry, in which the North Winds blew moſt frequently, and 
ng the hotteſt Months of Fuly and Auguſt the Sky was covered 
a 


with 


rk and black Clouds, the Earth was prepared for Froſt; to 
which the remarkable Drineſs of the Seaſon did not contribute 
little, as Barometrical Experiments ſhew, that a dry Air cools ſoo- 
ner than a moiſt, and is both heavier, and retains Cold longer: 


1 Neither 
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Neither does he think ic altogether foreign to Truth, to reckon the 3 
remarkable Frequency of the Aurora Borealis to be a Preſage of a 
colder Winter than ordinary, which has been obſerved to be followed 
by cool and ſerene Weather: As alſo the unuſual Number and Large- 
neſs of the Spots on the Sun's Diſk, for almoſt two Years together; 
by which Means, in ſuch a Length of Time, the Force of it's Rays 
might be obſtructed in ſome Degree, and the colder Winds thereby 
have Liberty to prevail. The Air by theſe concurrent Cauſes being 
rendered very cold, the Encreaſe, and extreme Degree of it pro- 
ceeded from the great Cloudineſs of the Sky; and the blowing of the 
N. 3 or E. Wind ſo remarkably obſervable for the moſt part of the 


HYDROLOGY. 


. Here have been ſeveral Machines contrived for meaſuring the 4, 4.,,,; 7 
1 different Depths of the Sea, eſpecially ſuch as could not be 2 Machine for 
determined by the Lead and Line; but as thoſe Machines conſiſted 29/uring any 
of two Bodies (the one ſpecifically lighter, and the other ſpecifically age ” * 
heavier than Water) ſo joined together, that as ſoon as the heavy one 8 
came to the Bottom, the lighter ſhould get looſe from it, and bien and Cer. 
emerge; and the Depth was to be eſtimated by the Time of the Fall 4%) eu 
of the compound Body from the Top to the Bottom of the Water, . wy 1 71 * 
together with the Time of the Emerſion of the lighter Body, reckon- Dd: . 
ed from the diſappearing of the Machine, till the emergent Body L. L. D. and 
was ſeen again, no certain Conſequence could be drawn from ſo pre- R. S. S. con- 
carious and complex an Experiment. e one On Ov 


For even in ſtill Water, and in the ſame Place, the Time will "404 Hades, 


hardly be the ſame in two Experiments: Much leſs will this Machine F. R. S. arg 
anſwer in the Sea, on Account — Waves and Currents, and many 7/7 
other Hindrances. „ To e 
But as the Preſſure of Fluids in all Irections is always the ſame at? 589 
the ſame Depth, a Gage which exactly diſcovers what the Preſſure is 
at the Bottom of the Sea, will ſhew what is the true Depth of the 
Sea in that Place, whether the Time of the Deſcent of the Machine 
| | be but a Minute or two, or twenty Times as long. 8 

„ The Reverend Mr Hales, in his Vegetable Statics, deſcribes his 

Gage for eſtimating the Preſſure made in opake Veſſels; where Ho- 

ney being poured over the Surface of Mercury in an open Veſſel, 
riſes upon the Surface of the Mercury as it is preſſed up into a Tube 

5 I | whoſe 


* e ee . eee e 3 0 . 
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Fig. 26. 


| poured on upon the Mercury. 10 


An Account of a Machine for meaſuring any Depths, &c. 
whoſe lower Orifice is immerſed into the Honey and Mercury, and 
whoſe Top is hermetically ſealed. Now as, by the Preſſure, the 
Air in the Tube is condenſed, and the Mercury riſes, ſo the Mercy; 

comes down again when the Preſſure is taken off, and would leave 
no Mark of the Height to which it had riſen ; but the Honey (or 
Treacle, which does better) which is upon the Mercury, ſticking tg 


the Inſide of the Tube, leaves a Mark, which ſhews the Height tg 


which the Mercury had riſen, and conſequently makes appear what 
was the greateſt Preſſure. ; f 
My Contrivance therefore is a Machine which will carry down 
Mr Hales's Gage to the Bottom of the Sea, and immediately bring it 
A B, is the Gage Bottle, 3 
F 7, the Gage Tube cemented to the Braſs Cap of the Bottle at G, 
with it's open End f immerſed in the Mercury C, which by the Preſ. 
ſure of 32 Foot of Water 1s carried up to d with a little Treacle or 
Honey d upon it, raiſed up from D, a ſmall Thickneſs of Treacle - 


When the Preſſure of Water is from a Depth of 64 Foot, the 


Mercury and Treacle riſe up to E, 3 of the Height of the Tube; and 


ſo higher proportionably to the Depth 
N. B. A Scale may be marked on the Tubs with a Diamond. 
K, is a Weight hanging by it's Shank I. in a Socket u, fixed to 


the Ring MB cemented at the Bottom of the Bottle. When the 
Hole L of the Shank is ſhoved up to , the Catch J of the Spring 

S holds it from falling out of the Socket, whilſt the Machine is de. 
| ſcending. But as ſoon as K touches the Ground at the Bottom of | 


the Sea, the Hole L riſing, the Catch flies back and lets go the 


'Weight, as ſit is ſeen in the Figure. Then the empty Glaſs Ball ! 


(which at Sea may be a Hog's Bladder) riſes up to the Surface of the 
Water with the Machine, in which obſerving how high the Inſide | 
of the Tube is daubed, the Preſſure, and conſequently the Depth ot 


the Sea, is known. 


_ HG, is a Braſs Tube to guard the Top of the Gage Tube. 
There are Holes at F, G and E, to admit the Water to pals freely 
every where. „ e 


To confirm the Uſe of this Sea- Gage, ſhewn before to the $0- 


ciety, I made another Experiment in the following Manner, Ha. 


ving poured ſome Quickſilver into the Bottle of the Gage, I poured 


upon it Treacle to the Depth of half an Inch, then ſcrewed on the 
' Braſs Cap of the Bottle to which the Glaſs Gage-Tube was cemented ; 
by which Means the open End of the Tube was brought under the 
Surface of the Mercury, the ſealed End being upwards. The Ma- 


chine, thus fitted, was immerſed in a cylindric Veſſel of Water, 


which with a Plate at Top was preſſed between two Pillars, 1n ſuch 
Manner that Air might be condenſed over the Water without eſca- 


pipg 
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ping. Then having forced in ſo much Air with a Syringe, as to lay 
on a Preſſure equal to what would be in a Depth of 40 Foot of Wa- 
ter, I opened the Cock of the upper Plate, let out the Air, and, 
upon taking out the Machine, it appeared how high the Quickſilver 
had riſen in the Gage-Tube, by the greaſy Mark which the Treacle 
left within, | 3 TO 
II. Hero Alexandrinus, and other Hydraulic Writers, have deſcri- 4, Aienp- 
bed a Cup (called a Tantalus, from it's Effect) which will hold any e account for 
Liquor very well, when it is not filled above a certain Height mar- = RES 9 
ked in the Cup; but if it be filled higher, not only the Liquor above JET 72 
the Mark will run out, but the whole Liquor that was in the Cup. Ponds near the 
This is performed by a Syphon in the Cup, which is ſometimes con- S:a, or ebbing 
cealed to make the Effect the more furprizing. and flowing 
The Cup, AB (Fig. 27.) has a viſible Syphon CE in it; the = oy or F 
Cup, (Fig. 28.) has the ſame, concealed by the Figure of a Man, heft in the. 
to repreſent Tantalus in the Fable; and the Cup of (Fig. 29.) has Pord, at the 
it's Syphon more concealed, as it is carried up into the Handle. Any gd if high 
of theſe Cups will hold Water very well, provided they are not filled hemp 7 er | 
up above the Line FG; for then not only the Liquor that is above 254 kigheſ is 
FG will run out, but all the Liquor in the Cup as low as D, the the Pond, at 
Orifice of the ſhort Leg of the Syphon. ys the Time of 


Experim. I.] (Fig. 30.) In the Veſſel abcd is placed an open 10 og 24 
wooden Box ABCD filled with Water as high as the Line LM Ano- ver. A. 47 
ther Box or Plug EF GH made tight, and containing Weights to for the increa- 

fink it, is made to let down into the Water between the Partition I KV 97 decrea- 
and the End AB of the Box above mentioned; but when it is not to fins = 7 ab 
preſs the Water up to 10, (as it does when let down) it is drawn out p,,), 314 
of the Water by the Weight m, which pulls it up by the Bar ik fa- Bros as are 
ſtened to a Leaver moving round the Center J. C6'’̈dꝛ oy BE 10: Fw 
When, by means of the Plug, the Water in the Space ABKI E 2675 
puſhed up to IQ, by paſſing under K; it runs out thro” the Spout zz. Nin Sea- 
PQ (whoſe Paſſage is gaged by a little Sluce Pp) and falls into the ſors: With 
Veſſel RS made of an oblong Figure like a Fiſh-Pond, and having %% #Experi- 
4 Syphon at S, ſo as to make it a Tantalus, or in the Nature of the * 
Cups above-mentioned. | : — Iution of the 
Let the Weight pull up the Plug EFGH, and the Water, ha- Phanomena. 
ving filled RS, will run down below the Orifice P to M. n the Rev. 

The Tantalus RS, beginning to run out as ſoon as full, will for . 1 1 
the Reaſons above given, continue to run till it is all emptied; and and R S. S. 

as it diſcharges itſelf into another Tantalus T V ( whoſe Syphon 1s No. 324. p. 

at V); this laſt Tantalus will alſo, when full, begin to run out, and 1322 

„ s Water ge down te ; 3 25 
If the Plug be let down gradually, as ſoon as the Water begins to 

run out of the laſt Tantalus TV, (and the firſt Tantalus RS be cove- 

red 10 as to be concealed from Sight) it will appear to the Lookers 

on, That the Cavity T V, repreſenting a Pond near an ebbing and 


3 flowing 
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Experin. II. 


Fig. 31. 


Of the riſmng umd falling of Water. *. 
flowing River (as I am cretlibly informed there is ſuch an one 2t 
Greenbith in Kent, between London and Graveſend) always riſes, Whilſt 
the Water at NO (or the Tide) falls to LM; and always ſinks whilſt 
the Water at LM (or the Tide) rifes to OL. 33 | 

Let the Water in the Box ABCD not be made uſe of; only th 
Veſſel Z be filled every half Hour: It will empty itſelf in the Space 
of a Quarter of an Hour, falling like Rain, and dropping alſo chro- 
the Leaden Platform ef into the hidden Tantalus RS, which will not 
begin to run till this artificial Rain is over: Then in a Quarter of an 
Hour more, the Tantalus RS will have emptied it ſelf into the vilibe 
Tantalus TV, which will be filling all the Time after Z has done 
running; (or in the dry Seaſon) and as ſoon as T Vis full, it will be. 


gin to run out thro' it's Syphon V, at the End of the half Hour, 
when the Veſſel Z or Sieve runs again; that is, at the Return of the 


rainy Seaſon, | | 
This laſt Experiment may eaſily be applied to thoſe Ponds, or 
thoſe Brooks, that are high in dry Weather, and low in wet Wes. 
ther; of which Kind, Iam told, there is a Brook at Lambourn in 
Berkſhire. © FC apt bed F 


Ik it be objected, chat ſuch Ponds are full for ſome time, which 1 
Tantalus cannotbe, becauſe it begins to run out as ſoon as full; that may 
be eaſily ſolved, by ſuppoſing the hidden Tantalus, (or intermediate 


Cavity between the River and Pond) to contain more Water than the 


viſible one, provided it does not contain ſo much as not to be empti- 
ed, before the Return of the Tide. od ꝙ¹᷑U¹lTtfk 
The ſame Solution will ſerve for wet and dry Seaſons, only ſuppo- 
e C 
If it be aſked, where the Water of the vifible Tantalus, near 3 
River, can run; it may be anſwered, that all this may happen, tho' 
the ſecond, or loweſt Tantalus ſhould have it's Bottom higher than 


low Water-Mark in the River. And for the Syphons, which are of 


a particular Make in the Cup; tho? ſuch be not ſuppoſed in the 


Earth, yet any long Paſſage, riſing in the Middle, will anſwer 


the End. AB CD repreſents the Channel of a River, AD 
high Water-Mark, and GH low Water-Mark; ZI a Paſſage from 
the River to the Cavity IKL MN, or firſt, or hidden Tanlalus, 
LMQ the Syphon of the firſt Tantalus, running into the ſecond 


| Tantalus, or viſible Pond OQRP, which by it's Syphon RS V runs | 


out into low Grounds that may be above the low Water-Mark GH; 
and the Bottom K L of the firſt Tantalus may be above the Top of 
the laſt, whoſe Level is the Line WW. 5 

ABC DTOQRPVH is the Section of the Surface of the 


Earth. 
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An Extraordinary high Tide in the River Thames. 167 
III. March the 8th, 1725-6, The Tide in the River Thames, at An*Extraer- 
* New Crane in Shadwell, flowed twenty Foot, five Inches and a half, 4inery high 
taken by a Level, from that High-water Mark, to Low. water the 2 too 
next Morning, and was four Inches higher than has been known theſe vel 5, 
forty Years. V . 

IV. That the Uſe of my Inſtrument called the * Marine Surveyor Jones. No 
may yet farther appear, I ſhall here give ſome Experiments I made 393: P. 68. 
with it on the River Thames, in order to determine the Strength of 03/0241; 
the Tides of Flood and Ebb. Were the ſame to be done in the Chan- «for the Ties 

nel, and on the Sea Coaſt of Great Britain, and marked in our the River 
Charts, I am humbly of Opinion, i would be of no ſmall advantage 7 e 1 
to our Commerce, and of conſequence a ſufficient Recommendation eee Ne. 
of the Marine Surveyor, if that alone were the Uſe of it. 393. pag. 68. 
am induced the rather to be of this Opinion, in regard I am not 
inſenſible of the Dangers on the Caſuets, in the Race of Alderney, 
&c. where rapid Tides and Currents have accaſioned but too many 
to mourn the Loſs of Friends and Fortunes: As I dwell in the 
Neighbourhood of theſe Dangers, I have (in manifeſt hazard of my 
Life) ſurveyed and taken correct Draughts not only of them, but of 
the Iſlands of Guernſey, Sarck, &c. And as I perſuade my ſelf they 
are as correct, as any thing that has hitherto appeared of this kind, 


it is my intent to publiſh them for the Good of the Public. 


Vid. Philo, Tranſat. No. 391. 
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Obſervations upon the Tides in the River Thames. I 
A TABULAR Account,  ſhewing the Strength and gradual Incruſe 
and Decreaſe of the Tides of Flood and Ebb in the River Thames, a; 
objerved in Lambeth Reach, off of Mancheſter Stairs, and in the 
Middle of the River, with a new Inſtrument called the Marine Sur. 


veyor, on the gth of June, 1720; I being then Full Moon, and con. 
| fequently a Spring Tide, The Movement of the Machine 14 Inches un. 


der Vater. 
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Obſervations upon the Tide in the River Thames. 


A TABUL AR Account, ſhewing the Strength and gradual Increaſe of 

the Tides of Flood and Ebb in the River Thames, as obſerved in Lam. 

| beth Reach, off of Mancheſter Stairs, and in the Middle of the River 

with a new Inſtrument called the Marine Surveyor, on the 18th if 

June, 1720; Jt being then the laſt Quarter of the Moon, and conſe. 

quently a Neap Tide, The Movement of the Machine 14 Inches under 
Wat. 5 9 
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| = | ' . N rents at the 
V. Cape Spartel, and Cape Trafalgar, from the weſtern- Ocean Streights 
are known to make the Streights Mouth, from whence a Current, in n 
3 


the middle of the Channel (which is about five Le © Gee Gow 
; : agues broad - Municats 
wwixt the Barbary and Spaniſh Land, runs, at leaſt, — Miles — Dr Loden 


Hour, as far as Ceuta Point; and there the two Coaſts opening ab out N. 385, Pag. 
1 2 eight cen 


_VOVf CURRENTS. 
eighteen Leagues diſtant from each other, the Current does not run 
above one Mile an Hour, and ſo continues as far as Cape 4% Ga- 
which is ſeventy Leagues up the Mediterranean. Our Mariners ob. 
ſerve a Current to ſet to the weſtern Sea, or the great Ocean from 
Ceuta, along the Barbary Shore; and from Gibraltar along the 
Spaniſh Shore; but that on the Barbary Shore is generallytheir 
common Rout, not only as being the freeſt from Rocks and 
leſs dangerous, but by reaſon that the Tide is much ſtronger, 
than it is on the other Side, which the ſooner helps the Ships 
out of the Streights, which are the narroweſt betwixt the Points of 
_ Gibraltar and Ceuta; at which laſt Place, a Neck of Land extend; 
itſelf a conſiderable Way into the Sea; and it's my Opinion, and 
that of others, that whereas the Current runs, as aboveſaid, two 
Miles an Hour againſt this Neck of Land, the Water there meet; 
with ſo violent an Oppoſition in it's Courſe, as occaſions: it to re- 
bound with fo much Force, that Part of it returns back along the 
ſame Coaſt, and ſo out of the Szreights Mouth; which, with the ſmall 
Tide that ſets out. on the Spaniſh Shore, *tis believed, may exhauſt 
a conſiderable Part of that Current, which continually ſets in, to the 
Eaſtward, at the Rate I have already mentioned. What I look up. 
on to be very remarkable, is that in the Year 1712, Monſieur 4% 
L' Aigle, that fortunate and generous Commander of the Privateer 
called the Phenix of Marſeilles, giving Chaſe, near Ceuta Point, to a 
Dutch Ship bound for Holland, he came up with her in the middle of 
the Gut, or Streigbis, betwixt Tariffa and Tangier, and there gave her 
one Broad-ſide, which directly ſunk her, all her Men being fave 
by the Means of Monſ. du CU Aigle; and a few Days after, the ſunk 
Ship, with her Cargo of Brandy and Oil, aroſe on the Shore near 
Tangier, which is, at leaſt, four Leagues to the Weſtward of the 
Place were ſhe ſunk, and directly againſt the Strength of the Current; 
which has perſuaded many Men, that there is a Recurrency in the | 
deep Water in the middle of the Gut, that ſets outwards to the grand 
Ocean, which, I think, this Accident very much demonſtrates; and 
poſſibly, a great Part of the Water, which runs into the S!reigh!;, 
does return that Way, and along the two Coaſts which I have a- 
ready mentioned; otherwiſe, this Ship of Courſe, muſt have been 
drove towards Ceuta, and ſo upwards. I was at Gibraltar when this 
happened, where I ſaw above 100 of the Butts of that Cargo cf 
Brandy, which were ſent thither from Tangier; I likewiſe ſpoke with 
the Captain of the Dutch Ship, who told the Governor, myſelf, and 
many others, where his Veſſel ſunk; and her riſing afterwards at 
Tangier, appeared very unaccountable to us, as it does to me to this 
Day; for there's no Doubt but the Ship ſunk where the Dutchman 
told us, fince the Spaniards from the Land, who ſaw it, confirmed it 
tous. The Water in the Gut muſt be very deep, ſeveral of the 
Commanders of our Ships of War having attempted to ſound it with the 
longeſt Lines they could contrive, but could never find any * 
N . The 


An Account of the Falls of the River Niagara. 173 
VI. The Falls of Niagara are a mighty Ledge or Precipice of ſolid 4% {count rf 
Rock, that lies acroſs the whole breadth of the River (a little before 3 = 

it empties it ſelf into or forms the Lake Ontario) and very ſteep. e Bi = 

Monſieur Boraſſaw never meaſured the Falls himſelf, though he Albany, 

has been there at ſeven different Times: But what he ſays is, 3 
That, | | PINS 0 
This laſt Spring the Governour of Canada, Monſieur JVaudreil, Bere 
ordered his own Son, with three other Officers, viz. Meſſieurs French Native 
Longue Iſle, St Ville, and Laubineau, to ſurvey Niagara, and take the 4 1 
exact height of the Cataract, which they accordingly did with a P50 Du 1 


Stone of half an hundred Weight, and a large Cod- line, and found xj; F. R. S. 
it upon a Perpendicular no more than twenty ſix Fathom; his Words N?. 3712. 
were Vingt & Six Bras. JV Tn ho moms . * 
This differs very much from the Account Father Hennepin has 
given the World of that Cataract, for he makes it an hundred 
Fathom; and our Modern Maps from him, as I ſuppoſe, mark it at 
fix hundred Feet; but I believe Hennepin never meaſured it, and 
there is no gueſſing at ſuch Things. 3 5 
When lobjected Hennepin's Account of thoſe Falls, to Monſieur Bo- 
raſſaw, he replied; That accordingly every Body had depended upon 
it as right until the late Survey. Upon further Diſcourſe he acknowledg- 
ed, That below the Cataract for a great way, there were numbers of 
ſmall Ledges, or Stairs croſs the River, that lowered it ſtill more 
and more, till you come to a Level; ſo that if all the Deſcents be 
put together, he does not know but the Difference of the Water 
above the Falls, and the Level below, may come up to Father 
Hennepin, but the ſtrict and proper Cataract upon a perpendicular, is 
no more than twenty ſix Fathom, or an hundred and fifty ſix Foot, 
which yet is a prodigious Thing, and what the World I ſuppoſe can- 
not parallel, conſidering the greatneſs of the River, for it is near a 
Quarter of an Exgliſi Mile broad, and very deep Water. 
Several other Things Monſieur Boraſſaw ſet me right in, as to the 
Falls of Niagara. Particularly it has been ſaid, That the Cataract 
makes ſuch a prodigious noiſe, that People cannot hear one another 
ſpeak, at ſome Miles diſtance whereas he aſhms, you may converſe 
together clole by. 
l have alfo heard it poſitively aſſerted, That the Shoot of the River 
when it comes to the Precipice, was with ſuch a mighty force, that 
Men and Horſe might march under the Body of the River without 
being wet. This alſo he utterly denies, and ſays the Water falls in 
a manner right down. What he obſerved farther to me was, 
That the Miſt or Shower (his Word was La Brume) which the 
Falls make, is ſo extraordinary, as to be ſeen at five Leagues diſtance, 
and riſes as high as the common Clouds. In this Brume or Cloud, 
when the Sun ſhines, you have always a glorious Rainbow, 


; Of 


| | | 8 1 
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An Account of the Falls of the River Niagara; 


Of the River it ſelf, which is there called the River Niagara, he 
tells me it is much narrower at the Falls, than either above or he. 
low, and that from below there is no coming nearer the Falls þ 
Water, than about ſix Engliſb Miles, the Torrent is ſo rapid, and 
withal ſuch terrible Whirl-pools. 

He confirms Father Hennepin's and Mr Kellug's Account of the 
large Trouts of thoſe Lakes, and ſolemnly affirmed there was one 
taken lately, that weighed eighty ſix Pounds ; which I am the rather 
inclined to believe upon the general Rule that Fiſh are according to 


their Waters. To confirm which, a very worthy Miniſter, now alive 
in New England, affimed to me; That while he was a Priſoner at 


Mon-real, in Canada River, he ſaw a Pike brought up one Day from 


the River to the Governour's Houſe, and carried upon a Pole be. 
tween two Men, that meaſured Five Foot, and Ten Inches long, 


and proportionably large. 
I my ſelf this laſt Summer, ſaw a Cataract, three Leagues above 
Albana, in the Province of New York, upon Schenectada River called 


the Cohoes, which they count much of there; and yet that is not 
above 40 or 50 Foot perpendicular. From theſe Falls alſo there 
riſes a miſty Cloud, which deſcends like ſmall Rain, that when the 
Sun ſhines, gives a handſome ſmall Rainbow that moves as you 


move, according to the Angle of Viſion. The River at the Cohve; 


is to 40 or 50 Rods broad, but then it is very ſhailow Water, for 


I was told that in a dry Time, the whole River runs in a Channel 


of not more than fifteen Foot wide. 


In my Journey to Albany, 20 Miles to the Eaſtward of Hudſon's 
River, near the middle of a long riſing Hill, I met with a briſk 


noiſy Brook ſufficient to ſerve a Water-Mill, and having obſerved 


nothing of it at the beginning of the Hill, I turned about and fol- 


lowed the Courſe of the Brook, till at length I found it come to 


an End, being abſorbed, and ſinking into the Ground, either pal- 


ſing through Subterraneous Paſſages, or ſoaked up with the Sand; 


and though it be common in other Parts of the World for Brooks 
and even Rivers thus to be loſt; yet this is the firſt of the Sort, | 


” have heard of, or met with in this Country. : — 
An Account of VII. The Rhoſne, Rhodanus, by Marcellinus called, maxim: nomiuis 


the Ri/e of 

ſeveral of the 
moſt confidera- 

Sie Rivers in 

Europe, by 

J. G. Scheuch- 

Zer, M. D. 


. R: $8: Ne 


406. p. 587. 
The Rhoſne. 


of France into the Mediterranean Seca. 


flumen, and by Varro, Fluvius inter tres Europe maximus, ariſes from 


two Gletchers, as we call them, or Montes glaciales, huge Mountains 
of Ice, near the Furca, whoſe Height hath been above determined, 


and thence runs with great Impetuoſity down Valleſia, the Malliſer- 
land, forming a long Valley, ſurrounded on both Sides with huge 


Mountains, till it loſes it's Waters and Name in the Lacus Lemannis, 
or Lake of Geneva, but reſumes it again near the Town of Geneva, 
whence ir flows with a more gentle Deſcent through ſome Provinces 


The. 


Of the Riſe of ſeveral Rivers, &. 175 


The Theſin, Ticinus, by Claudian, in his Panegyric upon the Con- De Tu. 
ſulat of the Emperor Honorius, called Pulcher, the bandſom, takes it's 
firſt Riſe from two ſmall Lakes upon the S. Gethard, and ſome late- 
ral Sources from the Lago ſopra la Cima di Peitine, upon a Mountain 
called Pettine, the Lago della Sella, the Lake 'of Rottom upon the 
Luckmannier Berg, the Lake of Tom, and the Lake of Bearetto, upon a 
Mountain of this Name. It deſcends the Lavinia Vallis, or Liviner 
Valley, and in it's way to the Lake of Locarno, receives many Brooks 
and Rivulets from the adjoining Mountains: It unites it's Waters with 
the Po, near Pavia, and loſes itſelf Jointly with that River into the 

Adriatic Gulf. 

The Rhine, Rbenus, by Ceſar de Bells Gallico wat Latif 22 alque The Rhine 
alliſfimus, ariſes in three ſeveral Branches, which are called Rhenus 
anterior, poſterior, & medius. the further, the hinder, and middle Rhine. 
The binder Rbine takes it's Riſe upon the high Mountain Avicula, 

Colmen del Occello, Part of the Adula, in the Alp San Porta, from a 
Gletcher, or Ice-Mountain, which extends in Length full two Hours. 
The middle Rhine, Rbenus medius, ariſes upon the Luckmannier berg, 
which is likewiſe Part of the Adula, in the upper Part of a Valley, 
called San Maria, oppolite to one of the Sources of the Theſin. The 
furthermoſt Rhine, Rhenus anterior, ariſes upon that Branch of the Cri- 
galt, which is called Cina del Badut, Badu, and ſoon receives ſeveral 
lateral Branches from the Alps Mugels and Cornera. Near the Mo- 
naſtery of Diſcentis, the further and middle Rhine] join together, and 
the united Stream falls into the hinder Rhine, near Reichenau. Below 
Rbeineck, the Rhine falls into the Lacus Bodamicus, or Boden Sea, and 
comes out of it near Sein; whence wa ſhing for ſome time the Borders 
of Swiſſerland, it then traverſes great Part of Germany in a very ir— 
regular Courſe, till at laſt, in Holland, it loſes itſelf in the great 
Ocean. 
The Reiſs, Ruſa, ariſes from a ſmall Lake called Lage di Luzen- The Rel 
dro, upon the S. Gothard, but ſoon receives a conſiderable Inſorce- 
ment from the Furca, and near Mſelen, another from a mountainous 
Lake in Oberalp. Near Flitelen, not far from Uri, it enters the IV. 
Waldſtelten Sea, Lacus quatuor Civitatum Sylveſtrium, but reſumes it's 
Courſe and Name at Lucern, and at laſt falls into the Aar below 
Windiſh, Vindoniſſa. 1 
The Aar, Arola, Arula, ariſes upon the high Mountain Grimſula, The Aur. 
in the upper: Val. 72 About three Hours below that, it falls into 
the Lake of Biientz, and out of that, not far from the Monaſtery 
luterlachen, into the Lake of Thun, which it leaves near the Town of 
Thun, and thence running by Beni, Selgthuri, and fo down, falls at 
laſt, after many Windings and Turnings into the febine near Cobicntz, 


Confluentia, probably ſo called from the uniting of theſe two conſide- 
table Rivers. 
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The Aſcent of the Mountains of Swiſſerland being ſo very ſudden 

and quick, that as I have ſhewn, the Elevation of the Mountains in 
the Canton of Glarus above the Horizon of Zurich, though not quite 
three Days diſtant, is more than three Times as great, as the Ele. 


vation of Zurich itſelf above the Level of the Ocean, of which it i; 
upwards of 375 Engliſh Miles diſtant in a ſtreight Line; and ſo in 


Proportion of others; and the Rivers, which ariſe in theſe Moun- 


tains, ruſhing down, in Conſequence of ſo quick a Deſcent, with 


great Force and Impetuoſity, it was to be feared, they would often 
overflow their Banks, and cauſe frequent Inundations in the flat 


Countries, (of which there are too many Inſtances in our own Val- 


lies and Plains,) if this Force and Impetuoſity was not in great Mea- 


ſure broke, and their Waters diſpoſed to a more gentle Deſcent. 
And this is effectually done by thoſe great Receptacles of Water, the 
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Lakes, which are beſides of infinite Uſe to the Inhabitants around 
them, ſupplying them with Plenty of Fiſh for their Suſtenance, and 
enriching them by the Facility with which Commerce may be carried 
on over them. Thus the Rhine falls into the Lacus Bodamicus, Boden- 
Sea, the Rhoſne into the Lacus Lemannus, or Lake of Geneva, the 
Mueſa and Theſin into the Lake of Locarno, the Reus into the Lake of 
Lucern, the Adda and Maira into the Lake of Como, the Lint, or Li- 


mat, into the Lake of Zurich, the Aar, into the Lakes of Brientz and 


Thun. And it ſeems, that the more conſiderable the Rivers are, and 
the more impetuous their Courſe, ſo much the greater muſt the Re- 
ceptacles be, wherein they are to loſe their Force and Rapidity, 
The Lake of Geneva, and the Boden. dea, the two largeſt in Swiſſerland, 


_ evidently evince what I here aſſert, and the others above-named gra- 


dually decreaſe in Largeneſs, in proportion as the Rivers, which fall 

into them, are leſs and leſs rapid. _ ra ( 
VIII. Experience has proved them of admirable Efficacy in Scor- 

butic and Scrophulous Caſes: wherein they have done ſuch Wonders, 


that a ſhort Account which was publiſhed of their Cures in that Kind, 


above five Years ago, was looked upon by ſome, rather as a roman- 
tic Tale, than a true Narrative of real Facts. | 
They are of an attenuating, aſtringent, and drying Nature : And 
by theſe Qualities, I imagine, they perform their Cures. The firſt 
is the known Property of all Water, to dilute the Blood, and thin 
the Juices, and thereby to fit them to paſs the fine Strainers, and be 
carried out of the Body by their proper Drains. In the Second con- 


Liſts the great Excellence of Holl-Water, which, by it's notable A- 
{tringency, braces the Solids, ſtimulates the Fibres, and quickens 
their contractile Power, and thereby enables them to ſhake off, pro. 


trude and ſqueeze out ſuch Feculencies, as may adhere to, clog and 


ſtuff them up. And this Quality, it is probable; they derive from 


the Allom and Iron that are ſuppoſed to impregnate them. The 


logredients, which give them their drying, abſorbing and healing 


Qualit) y 
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Quality, are the Sulphur and Ochre; by which they imbibe the | 
zccant Humours, and ſheath the ſharp Salcs, that lance and tear 
the finer Glands, and cauſe Blotches, and Ulcerations. As they at- 
tenuate and aſtringe, they are a noble Diuretic, removing Obſtru- 
ions from the Kidnies, and cauſing the Renal Glands to make 
their due Secretions, and at the ſame Time diflolving the groſſer 
Salts, and fitting them to be carried off through the Urinary Pal- 
ſages. , 
Theſe Waters have been found of excellent Avail in many other 
IIlneſſes, beſides the Scurvy and Evil. : Tk i ri th nn 
IX. The following Conjectures upon the Subject of intermitting Cie. 
and reciprocating Springs, were ſuggeſted to me by the Phenomena «por the No 
of a particular Fountain, ſeen by ray ſelf this laſt Winter. I am % Inter- 
ſenſible that my Obſervations made on it are very imperfect, in 3 
Compariſon of what the Society may expect, and I my ſelf hope here- Springs. By 
after to give them: And as the Conjectures were framed chiefly for M. Joſeph © 
my own uſe, againſt another Opportunity of obſerving this Foun- 5 
tain more carefully; ſo they are now communicated only for the ule pig 1 4 
of others, who may perchance find ſuch an Opportunity before me. : 
Theſe Obſervations will however diſcover ſomething of the Nature of 
this Spring not yet imparted to the Society, nor taken notice of by the 
Naturaliſts, ſo far as I know, in any other Spring whatſoever. But 
ſince they are few, and imperfect, I ſhall be more particular in my 
Relation of them, that no greater Streſs may be laid on them than 
they deſerve. EI oo ED 
The Spring is ſituated at one End of the Town of Brixam near 
Torbay in Devonſhire, and is known by the Name of Laywell, It is a 
long Mile diſtant from the Sea, upon the North and North-Eaſt Side 
of a Ridge of Hills lying between it and the Sea, and making a Turn 
or Angle near this Spring. Ir is ſituated in the Side of thoſe Hills, 
near the Bottom, and ſeems to have it's Courſe from the South-Weſt. 
towards the North-Eaſt. There is a conſtantly running Stream 
which diſcharges itſelf near one Corner into a Baſon about eight Foot 
in Length, and four Foot and a half in Breadth ; the Outlet of which 
is at the fartheſt End from the Entrance of the Stream, about three 
Foot wide, and of a ſufficient Height. This I mention, that a better 
Judgment may be made of the perpendicular Riſe of the Water in 
the Baſon, at the time of the Flux or Increaſe of the Stream: Upon 
the outſide of the Baſon are three other Springs, which always run, 
but with Streams ſubject to a like regular Increaſe and Decreaſe with 
the former. They ſeem indeed only Branches of the former, or ra- 
ther Channels diſcharging ſome Parts of the conſtantly running Wa- 
ter, which could not empty itſelf all into the Baſon; and therefore 
when by means of the Seaſon, or Weather, Springs are large and 
nigh, upon the Flux or Increaſe of this Fountain ſeveral other little 
Springs are ſaid to break forth, both in the Bottom of the Baſon, 
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and without it, which diſappear again upon the Ebb or Decreaſe of 
the Fountain. All the conſtantly running Streams put together, at 
the time that I ſaw them, were, I believe, more than ſufficient to 
drive an Over-ſhut Mill; and the Stream running into the Baſon. 
might be about one half of the whole. 
I had made a Journey purpoſely to ſee it, in Company with a 
Friend. When we came to the Fountain, we were informed by ; 
Man, working juſt by the Baſon, that the Spring had flowed and 
ebbed about twenty times that Morning; but had ceaſed doing ſo 
about half an Hour before we came. I obſerved the Stream running 
into the Baſon, for more than an Hour by my Watch, without per. 
ceiving the leaſt Variation in it, or the leaſt Alteration in the Height 
of the Surface of the Water in the Baſon; which we could obſerve 
with great Nicely, by means of a broad Stone laid in a ſhelving Pg. 
ſition in the Water, Thus diſappointed, we were obliged to go and 
take ſome little Refreſhment at our Inn; after which we intended to 
come back and ſpend the reſt of our Time by the Fountain, before 
we returned Home. They told us in the Town, that many had 
been Liſappointed in this manner; and the common People ſuperſti. 
tiouſly imputed it to I know not what Influence which the Preſence 
of ſome People had over the Fountain; for which reaſon they advi- 
ſed, that in caſe it did not flow and ebb when we were both preſent, 
one of us ſhould abſent himſelf, to try whether it would do ſo in the 
Preſence of the other. Ro | 
Upon our Return to it, the Man, who was ſtil] at work, told us, 
that it began to flow and ebb about half an Hour after we went a- 
way, and had done ſo ten or twelve times. In leſs than a Minute, 
we ſaw the Stream coming into the Baſon, and likewiſe the others on 
the outſide of the Baſon, begin to encreaſe and to flow with great 
Violence; upon which the Surface of the Water in the Baſon roſe an 
Inch and a quarter perpendicularly, in near the Space of two Mi- 
nutes: Immediatly after which, the Stream began to abate again to 
it's ordinary Courſe; and in near two Minutes time the Surface was 
ivnk down to it's uſual Height, where it remained near two Minutes 
more. Then it began to flow again as before; and in the Space of 
twenty-ſix Minutes flowed and ebbed five times: So that an Increal, 
Decreaſe, and Pauſe, taken together, were made in about five Mi- 
nutes, Or a little more. . = 
could obſerve by the Mark upon the Stones, that the Surface cf 
the Water in the Baſon had riſen before we came at leaſt three Quar- 
ters of an Inch perpendicularly higher than when we ſaw it; and! 
thought that I could perceive ſome very little Abatement each T urn, 
both in the Height, and in the Time of the riſing of the Surtace, 
and conſequently in the Time of it's ſinking; but the Iime 
of the Pauſe, or ſtanding of the Surface at it's uſual Height, or 
equable running of the Stream, was lengthened ; yet ſo, as to 1-2v* 
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ſome Abatement in the time of the riſing, ſinking, and pauſe taken 


obſerve; many more things ſhould have been taken notice of, as 
will appear from the Hypotheſis propoſed to explain theſe Phæno- 
mena. PI 

But before I enter upon explaining that Hypotheſis, I muſt re- 
mark what Difference or Agreement is to be found between this Ac- 
count of the Fountain, and another publiſhed in the Philo. Tran/. 


Numb. 204. p. 909, 910, in two Letters from Dr Oliver to Wal. 


ter Moyle, Eſq; The Doctor places it a Mile and half from Bri- 
xam : I ſuppoſe he means Brixam- Quay, which is more than a Mile 


off from the Town. He gives the Dimenſions of the Baſon a little 


different from mine, making the Surface of it thirty Foot ſquare, 


whereas I make it thirty-ſix Foot. He ſays, that it ebbs and flows 
very often every Hour; which is certainly falſe, as appears both by 


common Report, and by my own Obſervation. When it once be- 
gins indeed to flow and ebb, it continues to do ſo ſeveral times in an 
Hour; but then there is after this again a certain Space of Time, 
perhaps two Hours or more, when it runs with an equable Stream, 


without any the leaſt Variation: And this is a particular Circumſtance 
not obſerved in any Spring whatſoever that I have heard of. When 
the Doctor firſt ſaw it, viz. in July 1693, he ſays that he judged the 
Flux and Reflux, as he calls them, to be performed in about two 
Minutes: If he means two Minutes each, it agrees very well with 


my own Obſervations; but as he had neither Glaſs nor Minute- 


Watch with him, this Obſervation cannot be depended on. When 


he ſaw it again, viz, in Auguſt the ſame Year, he judged it to flow 
flower than before; which he explains by ſaying, that though it per- 
tormed it's Flux and Reflux in little more than a Minute (which by 
the way is quicker than before) yet it would ſtand at the Low- Water 
Mark two or three Minutes; which I ſuppoſe he calls flowing ſlower 


than before, becauſe the Space of Time between the End of the 
Ebb and the Beginning of the ſucceeding Flux was longer. I had 


never read this Account *till lately; long ſince my own Obſervations 


were made; but, if we ſuppoſe the Doctor to have made his Obſer- 
vations ſomewhat nearer the Time when the Fountain was to ceaſe. 


 ebbing and flowing, than I made mine, our Obſervations will per- 
| haps exactly agree: The Time of the Flux and Reflux being ſhorter, 
the Time of the Pauſe longer, but the whole Time of the Flux, Re- 


flux, and Pauſe taken together, being ſhorter by his Account than by 
my own. He ſays, that he found it by his Watch to flow and ebb 


ſixteen Times in an Hour: I do not ſuppoſe that he made a whole 
Hour's Obſervations, which muſt have ſhewn him a Difference in the 
Limes of the Reciprocations that he did not perceive; but havin 
obſerved, that one Reciprocation, or a Flux, Reflux, and Pauſe, 
took up about the Space of four tas he trom thence computed, 
| 2 5 as 


together. This is all which my ſhort Time would allow me to 
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as I imagine, that there would be ſixteen in an Hour, preſuming that 
there was no Alteration in the Times, In this ſenſe I would under. 
ſtand him, when he adds, that he was informed it ſometimes flowed 
twenty Times in an Hour. For, according to his Obſervation, i: 
flowed at the rate of fixteen Times in an Hour, according to m 
own Obſervations, at the rate of twelve Times in an Hour; perhaps 
before my Obſervations at a leſs Rate, and after his at a greater: $ 


that in the whole Hour, according to the ſeveral Rates taken toge- 


ther, it may flow and ebb about nine or ten Times, according to 5 
another Account which I have received; but of this I can aſſert no- 
thing certain, or upon my own Obſervations. The Doctor adds, 


that when the Water in the Baſon began to riſe, he obſerved 3 


Bubbling in the Bottom of the Baſon, which ceaſed when the Water 
began to ſink. This I did not ſee, becauſe the Springs were ſmall 


and low, by means of a dry Seaſon ; but it was confirmed to me by 
the Report of Eye-witneſles, as is before obſerved. | 


p 


Having thus compared the two Accounts given of this Fountain, 


J come now to my Hypotheſis, for explaining the Phenomena ob- 
ſerved by me; and I imagine them to be occaſioned by two Streams 
or Springs, one of which paſſing through two Caverns or natural 


Reſervoirs with Syphons, meets with the other Stream in a third Re- 


ſervoir without a Syphon; where being joined, they come out of 


the Earth together. This complicated Piece of Machinery will be 


beſt underſtood by beginning with an Explanation of the more fim- 


ple Parts firſt; in doing of which, we ſhall have an Opportunity | 


of conſidering ſome other Sorts of Fountains, which have already 


been obſerved, or may hereafter be found to be in Nature. 
The Petitio Principii, or Suppolition of Reſervoirs and Syphons in 


the Bowels of the Earth, has been made by others: Pere Kegnau!!, 
in his Phil, Converſations, Vol. 2. Conv. 6. p. 125, &c. Eng. Edi. 


has mentioned it in general, and Dr Deſaguliers, in Phil. Trau 
Numb. 384, has attempted to apply it to two Caſes in particular; 
as Dechales, Tract. xvii. de Fontibus Naturalibus, &c. Prop. xv. had 
done in two other Caſes before him. Nor is it unnatural or hard to 
be granted. Whoſoever has ſeen the Peak of Derbyſhire, the Hilly 
Parts of Wales, or other Countries, muſt be ſatisfied that they abound 
with Caverns of many ſorts. Some of them are dry, others ſetve 
only for Paſſages, or Channels to Streams, which run through them; 
and a third Sort collect and hold Water, *till they are full. Ihe) 


muſt likwiſe have obſerved, that there are ſometimes narrow Pal 


ſages running between the Rocks which compoſe the Sides, and going 


from one Cavern to another. Such a Paſſage, of whatſoever Shape 


or Dimenſions, how crooked and winding ſoever in it's Courſe, it 
it be but tight, and runs from the lower Part of the Cavern firit up- 
wards to a leſs Height than of the Cavern, and then downwards be- 
low the Mouth of the ſaid Paſſage, will be a natural Syphon. 55 

natura. 
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A natural Reſervoir then, AB CD, with ſuch a natural Syphon, Fiz. 32. 
MNP may be ſuppoſed. Let a Stream, which 1 ſhall call the Feeding- 

Stream, enter it, near the Top at O. The ſaid Cavern muſt contain 

all the Water which comes in at O, till it is filled to the Top of. 
the Syphon at N. Then the Syphon beginning to play, and being 
ſuppoſed always to diſcharge more Water than comes in by the 
Feeding-Stream at O, will empty the Cavern, *cill the Water is funk. 

in it below the Mouth of the Syphon at M, when it muſt ſtop, till 

the Cavern 1s filled, and the Syphon runs again as before. If the 

Water diſcharged by ſuch a Syphon, M P be brought out of the 
Earth by a Channel PQ , the Water will flow out of the Earth, and. 

{top alternately, making an intermitting Fountain at Q. | 


ä 


By this plain and eaſy Contrivance, ſeveral of the flowing and 
ebbing Springs obſerved by the Naturaliſts, may probably be ex- 
plained ; and even a much greater Variety of them than is hitherto 

known. For if the Feeding-Stream at O ſhould ariſe only from the. 

Rains in Winter, or from the melting of the Snow in Summer, the 
intermitting Fountain would become a temporary Spring, as Dr Plot: 

calls ſuch Springs which are confined to a Seaſon, Or if the Feed- 

ing-Stream at O ſhould be conſtant, but yet liable with other Springs 
to an Encreaſe and Decreaſe ariſing from the Seaſons, Weather, or 
other Cauſes, the Conſtruction of the Syphon would make a great 

Alteration, For when the Syphon is ſo made that it's Diſcharge 

( which 1s continually decreaſing, as the Surface of the Water ſub- 

ſides in the Cavern) ſhall at any Time be equal to the Feeding- Stream 

entering at O, in ſuch a Caſe, the Syphon muſt continually run, and 
yet not empty the Cavern, 'till the Feeding-Stream at O is ſufficient- 
ly diminiſhed. But, when the Diameter of the Syphon at N, accord- 
ing to the Height of the Cavern, is ſo great, and the Feeding-Stream 
at O ſo ſmall, that the Syphoncan carry off (in the Manner of aWaſte- 

Pipe ) all the Water which comes in, and yet not run with a full 

Stream; the Syphon muſt then continue to run without emptying 
the Cavern, 'till the Feeding-Stream at O is ſufficiently enlarged. 

So that by theſe different Conſtructions of the Syphon, there may be 

ſome Fountains which ſhall flow conſtantly in the Winter, or a wet 

Seaſon, and intermit in the Summer, or a dry Seaſon ; and on the 

contrary, others which ſhall flow continually in the Summer, or a 

dry Seaſon, and intermit in the Winter, or a wet Seaſon. There is 

a third Variety, which may ariſe from the Make of the Syphon, and 

will occaſion ſuch Irregularities as admit of no certain Explanation. 
This happens when the Diſcharge of the Syphon at the very laſt is juſt 
equal to the Feeding: Stream, and the Cavity of the Syphon at N is 
large; for in this Caſe, the Air- Bubbles, made by the Fall of the 

Feeding-Stream from O to the Bottom of the Cavern, will ſometimes 

accidently get into the Mouth of the Syphon at M, and lodging at 

N, will ſo choak it as to render it's running and ſtopping, as well as 
: = net tine. 
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of Fountains will admit of no farther Conſideration. 
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the Quantity of its Diſcharge, entirely uncertain ; ſo that theſe ſort 


But before I leave the Conſideration of Fountains explicable by 
one Reſervoir and Syphon, it may not be amiſs to obſerve, that thoſe 
which intermit regularly will have their Flux always longer, and 
their Pauſe or Intermiſſion ſhorter in Winter and in wet Weather, 
than in Summer or ina dry Seaſon; which is a Conſequence of thi; 
Hypotheſis, by which it may be examined, whether it be applicable 


to any particular intermitting Fountain, or not. 


If the ſingle Reſervoir and Syphon has another Out: let at R, ſitu- 
ated between the Bottom CD of the Cavern, and the Top of the 


Syphon N, we ſhall have another kind of Fountains. For if the 


Feeding-Stream at O, is capable of being diſcharged by the Out-1:: 
at R, a Fountain derived from R will continually run, whilſt the 
Feeding: Stream can be diſcharged that Way, and will encreaſe and 
decreaſe with any little Alteration happening to the Feeding-Stream 
at O, provided that the ſaid Stream does not grow too large for the 
Out-let at R. But in that Caſe the Cavern muſt be filled up to N, 
and the Syphon may begin to play; which, together with the Out-let 


at R, may diſcharge ſo much as to make the Surface of the Water in 
the Cavern ſink below R, and conſequently the Fountain proceeding 
from R muſt ſtop. If the Diſcharge of the Syphon is ſo great as to 


empty the Cavern, then the Fountain derived from R will, after 
ſome time, begin to run again, and encreaſe *till the Water riſes in 


the Cavern to N; after which it will decreaſe, and at length ſtop, 


But if the Diſcharge of the Syphon only keeps the Surface of the 
Water below R, without emptying the Cavern, then the Fountain 
derived from R ſhall be dried up, ſo long as the Stream at O con- 


tinues encreaſed; and ſhall run again when the ſaid Feeding-Stream is 


leſſened. Thus we may have a Spring which ſhall run all Summer, and 
be dry all Winter: Such a Spring will encreaſe juſt before it begins 
to fail, i. e. whilſt the Water in the Cavern is riſing to N, will be 
dried up ſooner in a wet Summer, and break out later in a wet 


Winter, contrary to the Nature of other Springs. Which Particu- 


lars are worthy of Obſervation in ſuch ſort of Springs (of which it is 


ſaid we have ſome in England) and will ſerve to diſcover, whether 


they are occaſioned by this kind of Machinery, or not. 

If the Syphon MNP, of the Reſervoir AB CD, having no Out- 
let at R, ſhould diſcharge itſelf into a ſecond Reſervoir EFGH of 
a ſmaller Capacity, but furniſhed with a Syphon ST V, which dil- 
charges the Water more plentifully than it comes in; a Fountain de- 
rived from this ſecond Syphon S T V would flow and intermit, whilſt 


the firſt Syphon M NP continued running; i. e. *till the great Re- 
ſervoir AB CD ſhould be emptied. After which it would entirely 
Nop, *till the ſaid Reſervoir AB C D was filled again by the 


2 Feeding- 


Of Intermitting and Reciprocating Springs „ 
Feeding- Stream at O, and then it would flow and intermit as before. 
Such a Sort of compound Fountain would be liable to all the Va- 
riations of the former Fountains derived from a ſingle Reſervoir, it 
we take the Fits of flowing and intermitting of this for the Flux of 
the Former, and the long Stop in this, whilſt the great Reſervoir, 
is filling, for the Pauſe or Intermiſſion of the former. Beſides 
which, we muſt remark, that as the Flux in the former Foun- 
tains may be changed, and be made longer or ſhorter ; ſo in this 
e Number of Intermiſſions during one Fit of flowing and intermit- 
dag may not always be the ſame, becauſe of the different Capacities 
ot the two Reſervoirs, and a Difference or Change occaſioned in the 
Feeding Stream at O. For if, whilſt the great Reſervoir ABCD is 
emptying, the little Reſervoir EFG H ſhould empty itſelf nine times, 
for Initance, and be half full again, the Fountain derived from it's 
Syphon STV muſt have nine Intermiſſions in one Fit, and ten in. 
another, alternately, whilſt the Feeding-Stream at O remains the 
ſame. But the Feeding-Stream at O being leſſened or enlarged, with- 
out making the Syphon MNP run continually, the Number of In- 
termiſſions in each Fit will be diminiſhed or augmented accordingly. 

But 'tis peculiar to this laſt Sort of Fountains, that in each Fit of 
flowing and intermitting the firſt Flux will be larger and longer than 
the ſecond, and the ſecond than the third; but the firſt Intermiſſion will 
be ſhorter than the ſecond, and the ſecond than the third : becauſe 
the Syphon MN P running faſter at firſt than at laſt, the Reſervoir 
EFGH muſt be a ſhorter Time in being filled, and a longer Time 

in being empried the firſt Time than the ſecond ; the fecond than the 
third, and ſo on. As to the whole Time of the firſt Flux and In- 
termiſſion, in Compariſon of the whole Time of the ſecond Flux and 
Intermiſſion, it is a Particular, requiring ſo many Things to be 
taken into Conſideration for determining it in each Caſe, that I ſhall 
wave it here, and content myſelf with ſhewing that it may be longer, 

by an Experiment that will preſently be made. Another Variety in 
this Sort of Fountains might be made by a ſecond Feeding-Stream 
Z,. coming into the ſecond Reſervoir EFG H; but the bare men- 
tioning of that will at preſent be ſufficient _ 5 1 

f in the Contrivance of a ſingle Reſervoir and Syphon, the Stream 
derived from the Syphon ſhould fall into another Reſervoir IK K I., Fe. 55: 
having no Syphon, but only a common Outlet X, and ſhould in this 
i ciervoir meet and join with another Stream conſtantly running, a 
rountata derived from the ſaid Out-Jet X would be a Reciprocating 
Spring; by which Name I call thoſe Springs which flow conſtantly, 
but with a Stream ſubject to encreaſe and decreaſe, to diſtinguith 
mem from Intermitting-Springs, which flow and ſtop alternately. 

And if the Our let X be too ſmall to carry off all the Water brought. 
into the Reſervoir I KK L, by the Syphon, over and above what is 
taught in by the conſtantly running Stream W; then the Surface 


= 
* 
, 


501 
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Fig. 36. 


Of Intermitting and Reciprocating Springs. 
of the Water in the ſaid Reſervoir IK KL muſt continually riſe, in 


the Velocity of the Stream going out at X, is ſufficiently encreaſed 
to carry off the Water coming in: Upon which, the Diſcharge gf 


the Syphon being continually leſſened, the ſaid Surface will again 


ſubſide, and the Velocity of the Stream at X will diminiſh ; ſo that 


both the Encreaſe and Decreaſe in this Reciprocating Fountain will 


be gradual. Belides, if the Reſervoir IK K L, or the Channel deri. 
ved from it, ſhould have any Leaks, Crevices, or other Outlets, 
the Water will iſſue through them upon the Riſing of the Surface in 
the ſaid Reſervoir, and occaſion Springs, which will ceaſe again 


when the Surface ſubſides. 


Let us now ſuppoſe ſuch a Reſervoir IK K L, with a conſtantly 


running Stream W, and an Out-let X, to receive the Water of a 


Syphon ST V, coming through two Reſervoirs AB CD and EF CH, 
as before deſcribed. A Fountain derived from X in this Caſe, would 
be an 1ntermitting Reciprocating Spring, whoſe Stream would reci- 


| Procate, but whole Reciprocations would ſometimes ſtop, and have 


Fits of Intermiſſion. 5 : . | 
Such, in all probability, is the Fountain called Laywell, before 


thy 


deſcribed, whoſe Phenomena gave occaſion to theſe Thoughts, and 


ſeem capable of being accounted for by ſuch a Contrivance. And 
for the better Diſcovery of the Nature of this Fountain, whether it is 
owing to ſuch a Piece of Natural Machinery, or otherwiſe, it would 


be proper to obſerve the lengrh of Time of each Increaſe, Decreaſe, 


and Pauſe in every Reciprocation, together with the Number of Re- 
ciprocations in every Reciprocating-Fit, and likewiſe the length of 
the Intermiſſions of the ſaid Fits. "Theſe Obſervations ſhould be con- 


tinued for ſome Time, both in a ſettled Seaſon, when the Feeding- 
Stream at O cannot change, and in Variety of Seaſons, when the 


ſaid Stream may be altered. | 
Having now brought theſe Thoughts to the End propoſed, vis. 
an Explanation of ſuch a Fountain as Laywell, I ſhall carry them no 


farther; but conclude, by preſenting to the View, an artificial Foun- 
tain of this kind, which being very eaſily made, may be buried in 


the Bottom or Slope of a Terraſs, where a conſtant Stream of Water 
can be brought, and will furniſh us with a new ſort of Water- Worts 


in Gardens, The two Reſervoirs ABCD, EFGH, with their Sy- 


phons MN, STV, and the third Reſervoir IKKL, with it 


Out- let X, are included in a Box YYYY. Into this Box at > enters | 


a Funne] Tr divided within the Box into two Pipes, viz. „O, which 
ſerves for a Feeding-Stream to the great Reſervoir, and 2 W, which N 
ſerves for a conſtant Stream to the third Reſervoir. A Stream of 
Water being let into the Funnel Tr, will diſcharge itſelf like ſuch 


an intermitting Reciprecating- Fountain at X, where there is a Baſon 


YZ ZA without the Box to receive it; with an Out- let «, and 0 
Diagonal Gage Z Y, to mark the Riſe and Fall of the Water in the 
Baſon. — — — N a 16 © 17. 
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CHAP. III. 
MINERALOGY. 


"KI HE following Obſervations are the Particulars of what I 
obſerved during a Year's Stay in the Weſtern Part of 
Cornwall, concerning Mines, ce. 5 


Mines in general are Veins or Cavities within the Earth, whoſe Sides 


unequal Breadths in different Places; ſemetimes forming large Spaces, 
which are called Holes, They are filled with Subſtances, which, 
whether metallic, or of any other Nature, are termed the Loads. 
When the Subſtances forming theſe Loads are reducible to Metal, 
the Loads are by the Miners ſaid to be alive; otherwiſe they are 
termed dead Loads. Is 5 5 

In Cornwall and Devon the Loads always hold their Courſe from 
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Eaſtward to Weſtward ; tho? in other Parts of England they frequent- 


ly run from North to South. The Miners report, that the Sides of 
the Load never bear in a Perpendicular, but conſtantly underlay ei- 
ther to the North or South, 50 


The Mines ſeem to be, or to have been, the Channels thro? which 


the Waters paſs within the Earth; and, like Rivers, have their ſmall 
Branches opening into them in all Directions; which are by the Mi— 
ners termed, the Feeders of the Load. 2 „ 


Moſt Mines have Streams of Water running thro' them, and when 


they are found dry, it ſeems to be owing to the Waters having 


changed their Courſe, as compelled to it, either becauſe the Load 


had ſtopped up the ancient Paſſages, or that ſome new and more 
caſy ones are made. | 5 es 


The Load is frequently intercepted by the croſſing of a Vein of 


Earth, or Stone, or ſome different metallick Subſtance. In which 


Caſe it generally happens, that one Part of the Load is moved a 
conſiderable Diſtance to one Side. This tranſient Load is by the 


Miners termed a Flooking; and the Part of the Load which is 
moved, is, in their Terms, ſaid to be heaved. This heaving the 


Load would be an inexpreſſible Loſs to the Miner, did not Expe- 
_rrence teach him, that, as the Loads always run on the Sides of the 


Hills, ſo the Part heaved is always moved towards the Deſcent of 
the Hill, So that the Miner working towards the Aſcent of the 


Hill, and meeting a Flooking, conliders himſelf as working 1n the 


Fart heaved; wherefore cutting thro' the Flooking, he works upon 
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A Natural Hiſtary of Mines and Mctals, 
it's Back towards the Aſcent of: the Hill, till he recovers the Load 
and vice versd, : 2 

AD ſhews a Load running in the Side of a Hill, B the Feeder; 
C the Flooking, D is the Part heaved. I ; 

Sometimes, tho? not conſtantly, the Mine is lined with an interme. 
diate Subſtance between the Load and itſelf. This is ( properly 
ſpeaking) the Wall of the Load: Though, in the comm6n Accepti. 
tion of that Term, it ſignifies either ſuch intermediate Subſtance, 9. 
the Side of the Mine, where the Load immediately unites itſelf ot 
A is the Side of the Mine, B the intermediate Wall of white Mug. 


dic, C the Load of Copper. DE two Walls of Spar- Stone, | 


a [mall Vein of Tin Ore. Þ 
The Springs in theſe Parts are always hard, as abounding very 
much, either in ſtony, or ſulpliureo-ſaline Particles. 
From this Water thus ſaturated with ſtony Particles, we frequent. 


ly find the Paſſages of the Water under Ground, either partly, ot 
totally ſtopped up; the ſtony Matter gradually concreting round the | 
Sides of the Mine, and forming thereby a confuſed Load of Spar- 
Stone, | 5 5 3 


At other Times this ſtony Matter concretes more diſtinctly: In 
which Caſe the ſtony Matter ſeems to be governed in it's Concretion 
by a Plaſtic Power. JJJVVVVVV•öV/ff 

N. B. When I ſpeak of a plaſtic Power, I would be underſtood s 


meaning only a Modus of Attraction, by which the attracted Particles 


are ranged in this or that determined Form. This Power then o 
exerts it's Action, as to range the concreting Matter into the Form 


of a hexagonal Priſm, whoſe Head goes off in a hexagonal Pyramis. 


Where this plaſtic Power happens to be ſingle and uncontrouled, i: 
preſerves the Form of the Cryſtal to very conſiderable Magnitudes, 
In theſe ſingle Cryſtals we may obſerve, that they are of differer: 


' Franſparencies and Colours, as the ſtony Matter is more or leſs di- 


engaged from other Subſtances, or as thoſe other Subſtances are c- 
pable of imparting different Tinctures to them. And that the) 
ſeem formed laminatim ; tho' the Laminæ are only diſtinguiſhabis, | 
when the Matters from whence the Cryſtal is ſucceſſively formed, 
happen to differ in Purity, The Cryſtal A was at firſt formed 110" 
Matter intangled with a foul yellow Subſtance; after which, a Pl. 
Matter advening, the Cryſtal was in it's future Lamination forma 

But where the plaſtic Particles are more numerous, there [cem: 
Reaſon to believe, that theſe very plaſtic Particles, before the, “ 


fixed, are ſubject to the Controul and Direction of any fixed platt 


Particle, within the Verge of whoſe Activity they happen to mar 
notwithſtanding which, after they are once fixed, they exert t 
own plaſtic Powers, and, in Conjunction with the firſt plaſtic — 
ticle, govern the future Concretion, in ſuch Manner as O = my 
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ſeemingly irregular Cryſtal, tho* compoſed of two or more regular 
Cryſtals. Thus A and C ſeem to have attracted amongſt the ſtony Fiz, 41, and 
Particles, two plaſtic Particles, which afterwards exerting their own 42. 
Powers, form the additional Cryſtals B and D. | 

There are many Phenomena obſervable in theſe Cryſtals, which, 
at preſent, I may paſs over, as leſs relating to the Affair of Metals; 
wherefore I ſhall only add, that theſe cryſtalline Concretions exert a 
ſtrong Attraction on many metallic Subſtances, As the Spar A has Pg. 43. 
attracted the three Portions of Lead B. and the Cryſtals C have at- 
tracted the Copper D, and are attracted by the Lead E. Fir. 44. 

The ſulphureo-ſaline Particles, with which, as I obſerved, the 
Waters are frequently ſaturated, are found to be either of a vitriolic 
or an arſenical Nature : The firſt conſtantly, if pure, concreting into 


white Cubes reſembling Grains of Silver, while the arſenical Sulphur 
concretes into yellow Cubes like Grains of pure Gold. Both theſe 


are by the Miners termed Mundic. Wn 
Theſe ſulphureo-ſaline Subſtances ſeem directed in their Concre- 
tions by a plaſtic Particle, in the ſame Manner as the Cryſtals above- 


mentioned; and, like them, upon the ſame Principles, are found 


ſimple or compound. In their Sides you may obſerve the Concretion 
forms itſelf like Threads, which in three Sides run in different Di- 
rections, but are always ſimilar in the oppoſite Sides, NE . 

12. 45. ſhews one of theſe Cubes, A the parallel Threads. Fig. 45. 

Fig. 46. ſhews another of theſe Cubes, from whoſe Sides ariſe Fig. 46. 
ſmall Segments of Cubes C. „ 

But this plaſtic Power ſeems to be weakened or deſtroyed, in Pro- 
portion, as this ſulphureous Matter is more or leſs intangled with 
metallic Subſtances. VVV oy 

Thus in Fig. 47. the plaſtic Particle ſeems for a while to have ex- Pig. 477 
erted it's Power in the uſual Manner, till the advening Matter grew 
intangled with a ſmall Quantity of Copper, after which it ſeems only 
to have exerted it's attractive but not it's plaſtic Power. 1 85 | 

And in Fig. 48. the white Mundic being infected with Iron, ſeems Fiz. 4*! 
fo far from being affected by a plaſtic Power, that it concreted in the 
doe of Icicles from the Fluid which tranſuded thro* the Top of the 
Mine. = 
Lig. 49. repreſents ſome ſmall Cubes of white or vitriolic Mun- Fg. 49. 
dic. 5 | | | 
But to return to the Mines: They are found to contain Iron, Tin, 

Lead, Copper, and a pſeudometallic Subſtance, by the Miners ter- 
med Gliſt, VNN | *** : 
2. Of all the Subſtances concurring to form the terreſtrial Globe, Same farther 


iron probably bears the greateſt Share; as it not only abounds in moſt C//ervatiors 


ide . . . 17 . 0 . * /PU (1 074 Ju 
Kinds of Stone, ſhewing it ſelf in Varieties of Crocus, all which gain wk * 
2 i”, 


more intenſe Colour by Fire; but enters likewiſe greatly into the % 41 ne 
ompoiition of common Clay; as may be judged from the Similitude 4% Viculs, 
3h Aa2 | of 
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of Colour between Clay and dry Iron Ore; from the eaſy Vitrifica. 


tion of Clay; from the Reſemblance between Clay ſo vitrifyed and 
the Clinkers of Iron; from it's deep red Colour after Calcination - 
and laſtly, from it's yielding pure Iron, by being burned with Oil. 

But while Iron is thus entangled with other Bodies, it rarely em- 


ploys the Care of the Miner; who finds the Expence of reducing it 


to Metal too ſeldom ballanced by the Price it yields: For which 
Reaſon though we frequently meet with large and rich Loads of Iron, 
yet (the Woods having been applied to more advantageous Uſes) 
they are there entirely negleted, | _ 
When it is moſt pure, I find the Ore under three different Appear. 
ances. ue 8 „ 
Paper the firſt contains a Piece of rich dry Iron Ore, whoſe Scra- 
pings exactly reſemble an Alkohol Martis: This Kind of Iron Ore has 
very nearly the Colour of common Clay 5 
Paper the ſecond contains a Piece of rich Iron Ore, with Part of 


the Wall of the Load formed by a Concretion of yellow Cryſtals, 
In this Stone the Iron radiates from Points forming Segments of 


Spheres, and where theſe Spheres leave any Interſtices, you will find 


aà Crocus, or Oker. 


Paper the third contains a Stone of Iron of the Kind uſed fer 
burniſhing Plate; it is of the Species of the Hæmatites. 

Both theſe laſt Stones ſcrape into a deep Crocus. : - 

From the ſecond Inſtance we may conjecture, that the yellow 


Colour in Cryſtals ariſes from a Crocus entangled with the ſtory 
. . EE ” 


Though the Want of Wood in Cornwall deprives it of the Advan- 


tages it might otherways reap from Iron as a Metal, we ſhall never- 


theleſs find it far from being an uſeleſs Ore, when we conſider it as 
ſometimes impregnating the Waters with vitriolic Salts, therevy 
making them a proper Menſtruum for diſſolving the diffeminated 
Particles of Metals; fometimes deſtroying the ſulphureous Menſtrus, 
which (though they diſſolve the diſſeminated Metals) do neverthe- 
leſs obſtruct their new Concretions; and ſometimes as being itſelt 
the Magnet by which the metallic Particles are attracted into new 


The next metallick Subſtance found in. Cornwal, and from which 


theſe Iſlands are ſuppoſed to take their Name, is Tz. It 1s never 
found but as an Ore; whereas Gold is never found but as a Me- 
tal, at leaſt it's Ore is unknown, and all other Metals are found 


{ometimes as a Meta], and ſometimes as an Ore. - 
Tin always ſhoots into Cryſtals which are of different Magnituces 

from two Ounces in a fingls Cryſtal to ſuch as eſcape our Sight, 

Theſe Cryſtals are for the moſt Part interſperſed in Loads of other 


Subſtances | | 
1 a= Paper 


A Natural Hiſtory off Mines and Metals. 
Paper the fourth contains Tin Cryſtals interſperſed in a Load of 
a Kind of Clay, in which 1s obſervable a conſiderable Quantity of 


Red -- oker. 
Paper the fifth contains a Stone of hard Iron Stone, in which are 


exceeding ſmall Cryſtals of Tin. 
Paper the ſixth contains ſomewhat larger Cryſtals, interſperſed | ina 


dry Red-oker. 
Paper the ſeventh contains Tin Cryſtals, interſperſed with Spar- 


None and a Sort of Marl. 
Paper the eighth contains larger Cryſtals, interſperſed in in a kind 
of Clay and Red-oker, as in Paper the fourth. 
When a hundred Sacks of the Load (each containing more than a 

Wincbeſter Buſhel) yield one Gallon of clean Ore, the Load is eſteem- 
ed very well worth working. 

Sometimes theſe Cryſtals are ſo collected! into one Maſs, as to form 
Loads of pure Tin Ore, and ſo large as to yield to the Value or 10018. : 
every twenty-four Hours, 

Paper the ninth contains two Stones of ſuch pure Loads, in which 
obſerve the one is black, and the other nearly white. | 

' Theſe Cryſtals concrete ſometimes into the Form of a Parallelopi- 
pedon, whoſe Summit is covered by a Pyramid; ſomtimes the An- 
gles formed by the Sides of the Pyramid, and ſometimes the Sum- 


mit of the Pyramid are as it were plained away. 
Paper the tenth contains ſeveral of theſe Cryſtals, of which Num- | 


ber the firſt contains a whole Cryſtal; which has none of it's Angles Eg. 50. 


off. The ſecond contains a Cryſtal which has only two of it's Angles 


plained away, The third contains a Cryſtal which has all it's Angles Fig. 51. 
plained away. The fourth contains a Cryſtal which has all it's An- 55 52: 


gles and it's Summit plained away. 

Sometimes the Cryſtals repreſent two equal EO SIE Y Prins 
Joined at their Baſe. 

As in Paper the eleventh, which contains two Cluſters of Cryſtals, 
Which conſidered ſeparately are of that Form. 

Under whatſoever Form theſe Cryſtals ſhoot, they always carry 
an exceeding fine Surface; which, when rubbed off, can be renew- 
ed by no Art. In Paper the fourth one Side of the Parallelopipedon | 
1 rubbed away to ſhew it's Appearance after loſing | it's natural Su- 
face. 
Theſe Cryſtals are of different Colours from the White (like 
White Sugar candyed ) to the deep Black. Thus Paper the twelfth. 
contains a group of ſmall white Tin Cryſtals, which are very uncom- 
mon. Theſe white Cryſtals ſeem to me to carry a finer Luſtre than 
any other I ever ſaw, Mr are perfectly tranſparent ;, ſo that were they 
bound of equal Size wich the black Cryſtals, and of a white Water 
(Which II imagine may be) their Hardneſs and Weight (in both which 


they exceed any, other I Oſſil) would — make chem — 
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to the Diamond. However, as the deeper Colours of theſe Cryſt! 


ſeem to ariſe from a greater Proportion of Iron in their Compoſi. 
tion, which they throw off in an Iron Slag upon Fuſion, and which 
changes by proper Degrees of Heat into a Crocus, thereby changing 
the Colour of the Cryſtal to a brighter Red; ſo the white Tin Or: 


is certainly to be eſteemed both richeſt and beſt, as moſt free from 


Iron. 


Paper the ſeventh, in which the Cryſtals are of a brighter red, from 
it's being heated red-hot. ( Theſe Specimens were all produced bers 
the Society, and are ſince preſented to Sir Hans Sloane, Preſident.) 


Paper the thirteenth contains a Piece of the Load contained in 


Theſe Cryſtals ſeem to be the heavieſt Bodies the Earth produces, 
except Quickſilver and actual Metals. Their ſpecific Gravity is to 
Water as 90z to 10; to Rock Cryſtal in Water as 90 to 26; tg 
Diamond as 903 to 34; and to pure malleable Tin, as found by . 


peated Trials, as 90 to 78; from whence appears the Poſſibility of 


what ſome Miners affirm, viz. That a cubical Inch of ſome Tin Ore; 
will yield more than a cubical Inch of Metal. 


Having already taken Notice that the Cryſtals of Tin are ſome- 


times ſo ſmall as to eſcape the Eye, and ſo diſſeminated in the Load 


as not to make above 85oth, or 1 Part of the Load, one would 


naturally imagine it an endleſs Labour to cleanſe the Ore from ſuch 


a vaſt Diſproportion of Rubbiſh, But the great ſpecific Gravity of 


| theſe Cryſtals renders the cleaning it leſs troubleſome, and leſs ex- 


penſive, than in any other Ore whatever. It requires no more, 


than that the whole Stuff be ſtamped to a fine Powder, after which 


it is waſhed by a Water, whoſe Force is ſo moderated as to wan 


away only the lighteſt Parts. This Stamping and Waſhing is repea- 
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ted till the Ore is left exceedingly clean, and yields in Metal from 


25 to 28, according as it is cleanſed from the Load, and as it is in 1t's 


own Nature more or leſs free from Iron. 
I Beg Leave to defer the Account of Lead and Copper. 


II. The Peak is famous for ſeven Places, which have been dignifi- 
ed by our Anceſtors, with the Name of Wonders: 1. Chatſworth, a 


magnificent Seat of his Grace the Duke of Devonſhire; 2. Manor; 


3. Elden-bole, 4. The ebbing and flowing Well; g. Buxton-IWell; 6. Penb's 
Hole, and 7. Pool's Hole. The Firſt being a Work, not of Nature, 
but Art, does not come within the Deſign of this Account. Ma. t 


is a huge Precipice facing the Eaſt, or South-Eaſt; which 1s ſaid to 


be perpetually ſhivering and throwing down great Stones on a ſmal- 


. . oO Fn - 
ler Mountain below it; and that nevertheleſs, neither the one in- 


creaſes, nor the other decreaſes in Bigneſs. This Mountain is com- 


poſcd chiefly of a Sort of Slate-Stone (called in that Country Black 


be, that notwithſtanding it is very hard before it is expoſed to the 


Shale) and great Stone. The Nature of the Black Shale is known to 


Air, yet it is afterwards very caſily crumbled to Duſt. Thus on 
| | . | 2 any 
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any Storm, or melting of Snow, this Shale is conſiderably waſted 
and as the great Stones are gradually diſengaged, they mult neceſſa— 
rily fall down. That it is only at theſe Times that the Mountain 
waſtes, is affirmed by the moſt intelligent of the neighbouring Inha- 
bitants: And that this Decay is not perpetual, I can affirm myſelf; 
having not only taken a cloſe Survey of it, but alſo climbed up the 
very Precipice, without ſeeing any other ſhivering in the Mountain, 
than what the treading of my own Feet in the looſe crumbled Earth 


occaſioned. That the Mountain does not decreaſe in the mean Time, 


is a Tale too frivolous to need any Conlideration. „ 
Elden- hole, is a huge perpendicular Chaſm. The Depth of it is 
not known. Mr Cotton tells us, that he ſounded 884 Yards, and yet 


the Plummet drew. But he might eaſily be deceived, unleſs his 


Plummet was of a very great Weight; for otherwiſe, I imagine the 
Weight of a Rope of that Length, would be ſo great as to make the 


E 1den-hale, 


Landing of the Plummet ſcarce perceivable. Be that as it will, the 
Depth of it is to be ſure very conſiderable; and fince have no 


where in England ſo good an Opportunity of ſearching the Bowels of 
the Earth to ſo great a Depth; I wonder no curious Perſon has ever 
had the Courage to venter down. It is faid indeed, that a poor Fel- 
low was hired to be let down with a Rope about. his Middle, two- 
hundred Yards ; and that he was drawn up again, out of his Senſes, 
and died a few Days after: And no Wonder, for the poor Wretch 
having nothing elſe to reflect on in that diſmal Place, but the Danger 


he had put himſelf into for the Sake of a little Money, might pro- 


bably be frightened out of his Senſes. Or indeed the very Fatigue 
itlelf might put him into that Condition; as any one will eaſily ima- 
gine, who has been let down but a quarter of the Way, and drawn 
up again in that Manner. Bur I conceive, that if any intelligent and 
prudent Perſon was to be let down ina proper Machine ; he would 
10 be much in Danger, and his Fatigue would be very inconſider- 
able. » | 


The ebbing and flowing Mell is far from being regular, as ſome have Elbing and 
pretended, It is very ſeldom ſeen by the Neighbours themſelves ; Hering Hell. 


and, for my Part, I waited a good while at it to no Purpoſe, 


Buxton-I/ell has been eſteemed a Wonder on account of two Buxton-Well, 


Springs, one warm and the other cold, riſing near each other. But 
che Wonder is now loſt, both being blended together. The Spring 
which is now uſed for bathing, appears to be 32: Degrees of one 
of Mr [lawkſbee's Thermometers warmer than the common Spring- 


Water there X. 


1 1 | OT 3 1 2 . | 
Peas Hole and Pools Hole are two remarkable horizontal Openings Path. 
ander Mountains, the one near Caſtleton, the other juſt by Buxton. Pos ble. 


icy ſeem to me to have owed their Original to the Springs Winch, 


The Spring Water kept the Spirit of Wine at 41, the Bath Water raiſed it to 83. 
have 


Lead miner. 


A 
called ſo, when it is found in thin Strata. But in the Peat the 
Strata of Chert are often four Yards thick, or thicker. They are 
found in Limeſtone, and not always diſpoſed in Strata. Thoſe which 


Spars 


Cart. 
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have their Current through them. It is eaſy to imagine that when 
the Water had forced it's Way through the horizontal Fiſſures of the 


Strata, and had carried the looſe Earth away with it, the looſe 
Stones mult of Courſe fall down; and that where the Strata had few 


or no Fiſſures, they remained entire, and ſo formed thoſe very irre- 


gular Arches which are ſo much wondered at in theſe Places, Whe. 
ther this be the true Origin of theſe Caves or not, I ſubmit to thoſe 


who ſhall hereafter have the Curioſity to examine. It ſeems more 


probable to me, than what others have hitherto propoſed, The 
three Rivers, as they are commonly called, in Pears Hole are on 

ſome Parts of the Cave deeper than the reſt, and receiving all their 
Water from the Spring which comes from the farther End of the 
Cave, The Water which paſſes through Pocl's- Hole is impregnated. 
with Particles of Limeſtone, and ſo has incruſted almoſt the whole 
Cave in ſuch a Manner, that it appears like one ſolid Rock. 
The Lead-mines in Derby/hire are very various with regard to their 
Courſes. One into which I went down had two Branches; one run- 
ning to the N, E. the other to the N. W. and as I was informed, 
one of the beſt they ever diſcovered ran due North, Their Breadth 


and Depth are full as irregular, The Bodies through which they 
dig to come at the Vein are generally Limeſtone and Black Shale, But 


it is uncertain which of the two is uppemoſt. Of two Mines into 


which I went down, in one they had digged firſt through 26 Yards of 


Limeſtone, then through one of Black Shale: In the other firſt through 
42 Yards of Shale, and then through 28 of Limeſtone, The Subſtances 
which they find mixt with the Ore, are. . 


1. Chert, This is a kind of Flint, which Dr. Woodward * ſays is 


I took notice of were generally either black, or of ſuch a Colour as 
the inſpiſſated Juice of the Buckthorn Berries, which the Painters 
call by the Name of Sap-green: Whence they are called Green Chen, 
and Black Cherts. N . f 

2. Spar. This is compoſed of Cryſtal mixt with other Bodies. T ho!s 


which they call Syugar-Spars, are thoſe whoſe Cryſtallizations are very 
ſmall, and fo on crumbling to Pieces have the Appearance of pow: 
dered Sugar. I have two ſorts of theſe; white and blue, Dog. 


Shar is a white pointed Spar, in Form and Colour ſomething reſem- 


bling Teeth. 


3. Cauk. This Dr. Woodward + ſays is a coarſe talky Spar. But 
in that Subſtance which I met with in this Country under the name 


of Cauk ; I could not diſcover any Flexibility or Elaſticity, which. 


that learned Writer has ſet down as Characteriſticks of Talk and T 


-* Method of Follils, pag. 21. + Ibid. pag. 18. 
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Bodies, * It ſeems to me to be nothing but Spar incorporated with a 
coarſe earthy Matter. When this Cauk is mixt with pellucid Cryſtal- 
lizations of Spar, it is called Baſtard Cauk. | 
There are ſeveral other Bodies mixt in the Mines with Lead. ore: 
But as they did not occur in thoſe Mines which I examined, I ſhall 
omit the Mention of them, _ nes WE 3 
When the Ore is brought up from the Mine it is broken to Pieces Working of 
that the Spar, Cauk, or other Bodies which adhered to it, may be the £44 Ore. 
more eaſily ſeparated. It is then thrown into a large Sieve and waſh- 
ed, and fo farther purified from extraneous Bodies. After this, it is 
carried to the Furnace in order to be ſmelted. The Furnace, which 
1 ſaw near Workſworth, was very rude and ſimple, conliſting only of 
ſome large rough Stones, placed in ſuch a Manner as to form a ſquare 
Cavity, into which the Ore and Coals are thrown ſtratum ſuper ſtra- 
bum; two great Bellows continually blowing the Fire, being moved 
alternately by Water. I ſaw no other Fuel uſed on this Occaſion but 
dried Sticks, which they call white Coal. Þ Mr Ray informs us, 
that they uſe both white and black Coal or Charcoal in Cardiganſbire. 
I ſuppoſe becauſe that Ore is harder to flux; the Charcoal making a 
more vehement Fire. They generally throw in ſome Spar along 
with the Ore, which is thought by imbibing the Sulphur to make it 
flux more eaſily, They frequently throw in alſo ſome Cowke (or 
Cinders of Pit- coal) becauſe they think it attracts the Droſs, and ſo 
makes an eaſier Separation of it from the Lead. When the Ore is 
melted, it runs out at an Opening in the Bottom Part of the Front 
of the Furnace, through a ſmall Channel made for that Purpole, 
into a cylindrical Veſſel, out of which it is laded into the Mould, 
The Droſs of the Ore on ſmelting is called Slag. This Slag is atter- 
wards ſmelted again with Cowke only, and the Lead obtained from 
it is called Slag-lcad. Their Way of making Red-lead is the ſame Red Lead. 
with || Mr Ray's Account; only they uſe three Parts of Lead, and 
one of d/ag-lead; and think that the Red-/zad made thus is better than 


il made without Slag-lead, — 3 


5 3 . | . | | . ade befor 
III. The Engine conſiſts of a Triple Crank working three Pumps, which ;;,, Royal $o- 


both ſuck and force Air, by Means of three Regulators, and are alternates ciety, to {vero 


ly applied to drive Air into, or draw it from any Place aſſigned, % Damp:, 


thro' ſquare wooden Trunks; which being made of lit Deal, and / % A, 
10 Inches wide in the Inſide, are eafily portable, and joined to one ,,; of any 
another without any Trouble. . | Sort of Mines, 
Experim, I.] J filled a tall cylindric Glaſs with the Steams of a &c. 5y ar 
burning Candle and burning Brimſtone Matches, in ſuch Manner aur A | 
that a lighted Candle would go out almoſt as ſoon as it was let down Ro l T. 
into that foul Air. Then fixing the Trunks (or ſquare Pipes) to the Deſaguliers, 


| : * L. 13. and 
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forcing Hole of the Engine, I drove freſh Air into the Bottom of the 
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above- mentioned Receiver; ſo that the foul Steam came out at tl» 


_ Experim. II. 


Jop of the Receiver, which was open. 
Having filled another Receiver (cloſe at Top) with foul Steams 
as before, I placed it in a Poſition almoſt horizontal, only with the 


cloſe End ſomething above the open End, that the foul Steam might 


not go our of itſelf, when ſpecifically lighter than common Air. 1 


fixed the Trunks to the Sucking hole of the Engine; and by working 
the Engine, drew out the foul Steams from every Part of the Re 


Experim, III. 


ceiver, as the Trunks were applied to them ſucceſſively, 

_ Having filled with foul Steams, and ſet upright (as in the ff 
Experiment) the cylindric open Receiver, I applied the Trunks to 
the ſucking Part of the Engine, with their open End near the Bottom 


of the Receiver Then, by pumping, the Steams were all drawn 


Experirs, IV. 


over the Mouth of the Receiver, leaving about Half an Inch open, 
ſor the Air to come in, notwithſtanding which the Cardle began to 
_ dwindle, and be ready to go out; but working the Engine with the 


downwards, and ſo out at the Top of the Trunks at the Engine; 


whereas, in the firſt Experiment, they were driven out at the Top of 
the Receiver. „„ e 


Having ſet a Candle in the cylindric Receiver above-mentioned, 
without having filled it with Steams, and let down the Trunks into 
the Receiver, below the Flame of the Candle, I laid the wet Leather 


Trunks joined to the forcing Part, the Candle revived, and burnez, 


Remarks upon 
the Expert- 


"Tents. 


at laſt, as well as in the open Air. When I had left of Pumping, 
the Flame of the Candle diminiſhed again; but when it was ready 


to go out, it revived again, upon forcing in more Air with the En- 


When Damps in Mines are ſpecifically lighter than common Arr, 
they will be driven out of the Mine by the firſt Experiment. 
When Damps are ſpecifically heavier than common Air, they may 


be ſucked out by the Second or Third Experiment. 


When a Sough, or Adit, is carried from a Mine to any diſtant Wal. 
ley, to diſcharge the Water, or ſave the Trouble of raiſing it quite 


to the Top of the Pit, Shafts, or perpendicular Pits are genera/ly | 
funk from the Surface of the Earth to the ſaid Sough, to prevent 


the Workmen from being ſuffocated as they dig the Sough, and tha! 
at a great Expence ; but, by the fourth Experiment, freſh Air may be 
driven down to the Workmen, to continue their breathing tree and 


fate, and to keep in their Candles; by which Means the Expence of 


perpendicular Shafts will be ſaved. 


Ic has been found by ſeveral Experiments, that a Man may breath 


a Gallon of Air in One Minute, and a Candle of Six in the Pound 
will burn nearly as long in the ſame Quantity of Air; therefore the 


Model only is capable of ſupplying freſh Air to One Man; and con- 
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denly to the upper Part of the Joint of the Pump; where being ſup- 
ported about a Minute, ferching his Breath in a very diſtreſſed 
Manner, he fell to the Bottom, which was about eight or ten Feet England. No. 
lower, and covered with but a very few Inches of Water, without 411. P. 184. 


ſequently, a large Engine will abundantly ſupply Air for the burning 
of Candles, and the Working of a great Number of Men in a 


Mine. : 


One Man may work an Engine like the Model, and bigger every 
way in the Proportion of a Foot to an Inch. 

As at every Stroke, 14 cylindric (or 11 cubic) Feet of Air are dri- 
ven in, or as many cubic Feet of Damp fucked out, if the Axis of 


the Cranks be turned round 60 Times in a Minute, one Man, in 


that Time, may change the whole Air in a cubic Space, whoſe 


Side is $ Feet; and one Horſe, by working 24 Pumps with 
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Man. - | 


The Engines work with a great deal of Eaſe, becauſe no Preſſure 
of Atmoſphere is to be removed; only a Velocity to be given to one 


Sort of Air, to change it for another. 


Fire will not do in all Caſes, though in ſome, it will draw foul Air 


out of Mines with ſucceſs ; becaule ſeveral Sorts of Damps extinguiſh 


Fire, and ſome fulminate, and are dangerous, when Fire comes 


near them; and even in common ſtagnant Air, Fire will not keep in 


„ 1 , | 
I 'am ſenſible, that large B-//ows have ſometimes been made Uſe 


of for this Purpoſe 3 but they require a much greater Power to pro- 


duce the ſame Effect, and cannot have the Advantage of being im- 
mediately changed from Forcing to Sucking ; neither are they ſo cheap 


as the propoſed Engine, which may be all made of Wood except the 


Crank, which muſt be of Iron, and the Barrel, of very thin Cope 
per. EE > on, 


Do. | Boſton, July 19. 1729. | 
IV. AFR Adams and his Servant being employed to repair a Pump 4» Amun of 
in this Place, about ſix o'Clock this Afternoon uncovered /e i the Ef- 
the Well; upon which he immediately attempted to go down, by een oh 
Means only of a ſingle Rope; but had not deſcended above five or 9 by 
ſix Feet, before he was rendered incapable of ſuſtaining his Weight, M. Iſaac 


and without ſpeaking, or any Signals of Diſtreſs ſlipped down * 


at Cam- 
bridge, New- 


dilcovering any Signs of Life. Hereupon his Servant (Thomas Reardon) 
with great Precipitation took the Rope in his Hand, in order to de- 
Icend to the Relief of his Maſter ; but at the ſame Diſtance from the 
Top, met with the ſame fatal Interruption ; and without diſcovering 
any Sigus of Diſtreſs, was heard to fall to the Bottom. Tt 
The Workmen above prepared 2 Third with a Tackle about his 


- Waſte. © Upon his Deſcent he was rendered Speechleſs, and made no 
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Signs at all, though he had agreed to it; whereupon being raiſed from 
the Well, he was thought to have the Image of Death impreſſed upon 
him; but upon the Uſe of proper Means was ſoon recovered with. 
out remembring any thing particularly that had paſſed. _ 
Some Hours after this the other Bodies were taken up; but, a3 
we had before been well aſſured it would be, with all the Marks of 
a violent Death upon them. 
There was nothing particular relating to this Well, excepting 
that it was nearly ſituated to the Town-Dock, the Reſervoir of aft 
the Dregs of the Neighbouring Streets; and is about 30 Feet deep, 
which in this Place is ſo conſiderable, that it is lower than the Sur 
face of the Water at the greateſt Ebb. There had not been an A 
Tube, or Paſſage for the external Air to communicate with it tor ſome 
conſiderable Time. „„ oe N 
This Evening ſeveral Trials were made on deſcending Lights ; parti. 
cularly, by letting down lighted Candles uncovered, others incloſed 
in Lanthorns, and others with the Lanthorn placed in a Pail; but 
in all theſe Endeavours it was obſerved, that whatſoever the Cir. 
= 3 of the deſcending Light were, it never reached above ſix 
Feet. | 
July 20. I repeated this Evening ſuch Experiments in the Damp as 
related to Flame, and found the Effect much the ſame as before; vis. 
in about 6 Feet below the Top of the Well, the Flame would grow 
dim, and if not immediately raiſed, would change to a bluiſh Colour, 
and become more and more contracted or diminiſhed, till in about 1 
| Minute's Time it would be totally extinguiſhed, without any Re- 
mains or Stench accompanying the Wick. In theſe Experiments | 
particularly obſerved, that the Flame in all it's Changes ſti!l cont!- 
nued it's pyramidical Figure; nor did a quicker or flower Delcen! 
make any Alteration in theſe Circumſtances. One Experiment was 
very particular, relating to the Flame of a Candle. We took 1 
common Pail, and having fixed a Candle to the Bottom thereof, erect: 
about 8 Inches Jong, we poured as much hot Water into the Pall 
as reached within a quarter of an Inch of the Blaze of the Candle. 
Then having carefully lowered the Pail down the Well, the Flame, 
notwithſtanding it was defended by the recking Steams of the het 
Water, went out at the ſame Depth, and in the ſame Time as it die 
6 before. After this we immerſed burning Coals, flaming Brimſtone, 
f | and lighted Matches, all which were extinguiſhed with very little 
| Difference as to the Time, or other Circumſtance. 1 
| _ Two Experiments were made relating to Animal Life. A large 
| Ritling was very much affected in about a Minute's Time; and after 
three Minutes was rendered ſo weak, that after ſhe was taken out, {þe 
| could not ſuſtain her Weight on her Legs. Being at length pretty 
| well recovered, we carefully bound her up in a Silk Handkerchiet, 
| that ſhe might be the more eaſily ſuſpended ; and having let hen 
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down about 16 or 18 Feet, in three Minutes ſhe was affected in the 
like Manner as before, making a very diſtreſſed Noiſe, and in about 
ive Minutes was in ſuch extraordinary Convulſions as rendered the 
Sight not a little diſagreeable; but in theſe Throws ſhe diſengaged 
herſelf from the Handkerchief, falling to the Bottom, without 
making any Efforts to ſwim 3 whence we concluded they were the laſt 
Struggles for Life, in which ſhe broke loole. | 


We tried the ſame fata! Experiment upon a ſmall Bird, which be- 
ing ſuſpended in the Damp about three Minutes, was found entirely 


ſenſeleſs, and according to all Appearance paſt Recovery, Upon 
taking it in my Hand, I found it was very cold, nor had it the leaſt 
Motion that I could diſcover; however, keeping of it cloſe between 
my Hands, which were pretty warm, in about a Minute I felt a ſmall 
Palpitation, which preſently increaſed to a ſtronger Pulſe, till in 
about ſix or ſeven Minutes the Bird was reſtored to a perfect and 
uninterrupted Reſpiration. About half and Hour after this, we again 


put the Bird into the Damp, and continued it there about five Mi- 


nutes, after which we found it paſt Recovery, 
July 21. 1 repeated ſeveral of the Experiments relating to Lights 
and Flame, which ſucceeded with very little, if any Alteration, as be- 
fore ; which we looked upon as an undoubted Confirmation of the 


Continuance of the Damp. Whereupon we proceeded ; firſt, to exa- 


mine the Elaſticity of the Air in the Well, by letting down a ſmall 


Bell, the Sound of which was as diſtinct and loud, as in any ordinary 
Well of the ſame Depth. -.. © + | SN 


— 


Then to diſcover the Degree of Moiſture, we took a large 


5 Spunge a little wet, which with the Sk String, whereby we let it 
don, weighed 278 Grains. This being ſuſpended in the Damp, up- 


wards of five Minutes, and then raiſed, was carefully weighed, and | 
tound to be of the ſame Weight preciſely. After this we dried the 
ige, Which then weighed but 261 Grains, and having applied it to 


the Damp for the Space of ten Minutes, we found alſo, that it had 


not gained the leaſt Part that could be perceived in it's Weight. Al- 
ſo, a large Bundle of Catgut, weighing two Ounces fifteen Penny... 
weight ten Grains, acquired not the leaſt Augmentation thereto, by 


being ſuſpended for a very conſiderable Time. 
To theſe Experiments we added one upon the ydroſtatical Balance, 
in order to determine whether there was any extraordinary Difference 
as to the Denſity, or Specific Gravity of common, and this vitiated 
Air. The Balance we made uſe of was very large, and accurately 
 Poized, and the Solid, which was a Globe, was four Inches eight 
tenths in Diameter. This with its String weighed in the Air ſeven 
Ounces ſix Penny-weight. And after we had immerſed it in the 
Damp, it loſt nothing of it's Weight, being then in Æquilibrid to ſo 
great a Negree of Exactneſs that half a Grain would over-ponderate 
on Either Side. e W 
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be perceived. 85 oe - 
I cannot call to Mind, that there is any Inſtance of ſuch a tranſient 


Of the Effetts and Properties of Damps. 

This Damp abated more and more by being expoſed to the 4; 
till on July the 25th, Perſons were let down to the Bottom Withou: 
any Inconvenience. 

The other Inſtance is of a very ſudden Subterraneous Vanguyr on 
May 9, 1729, ina Well in School-Houſe-Street, Boſton. ee 

This Well had been opened for ſome conſiderable Time; agg 
not only enlarged in it's Diameter, but ſunk fourteen or fifteen Peer 
deeper. Hereupon Mr Rennie, and a young Man whoſe Name was 
Ruſſel, undertook to lay the Stones. They had been employed al 
the Day, till about fix o'Clock in the Afternoon, when Rennie per. 
ceived a very unuſual Stench, of which he firſt upbraided his Partner 
as an Act of Indecency, till by the extraordinary Increaſe thereof, he 


was apprehenſive of ſome greater Danger. Ruſſe! was hitherto unſen- 


fible thereof, bur perceiving his Partner's Viſage to change to a very 
uncommon Degree, called up for Relief; at which Inſtant, as he 


afterwards expreſſed himſelf, He firſt perceived à very ſtrong noiſon 
Smell, reſembling rotten Fiſh, which on a ſudden ſeized his Senſes, are 
rendered him unable to ſuſtain his Weight. Rennief had immediately 
_ cloſed his Mouth and Noftrils with his Hand; and when the Bucket 
was lowered with a third Perſon for their Relief, aſſiſted in getting 
Ruſſel into it. As the Bucket was railing, Ruſſel was taken with very 


unuſual and extraordinary Fits; and when he was laid upon the 


Ground, till Rennief was taken out, could ſcarce be kept ſtill by the 
united Strength of three or four Perſons; but bounding and writhing 


his Body, like a Fiſh newly taken from the Water. Rennef was 


affected only with fainting Fits. After three Hours Ru/ſel recovered 
of theſe extraordinary Convulſions, but was diſordered in his Brain 
during the whole Night; and though Rennief was ſooner relieved of 


his Fits, he continued extreamly diſordered for a longer Time. I: 
was thought remarkable, that neither of them was affected with ei- 


ther Vomiting or Purging. 


This Accident happened on Friday, and on the Monday they were 


| both reſtored to perfect Health. The Well continued infected for a 


very little while, and when on the Monday following ſome othe: 
Workmen renewed the Work, there was nothing Noiſome that could 


Vapour or Damp recorded in the Philoſophical Tranſa#tions ; and 
muſt confeſs I am at a Loſs how to account for it. Should there be 
Subterraneous Exhalations which, like the Clouds or Wind in the 


Atmoſphere, ſhifted from one Place to another, it might be of great 
Importance to obſerve the Particulars thereof, eſpecially ſuch as ar? | 


Malignant, as this was. The Paſſage of this Vapour was about 2: 
Feet below the Surface; a Depth too great for it to affect Cellars 


or Vaults, 


1 had 


A Subterraneous Fire, © 199 


u had forgot to note, that this Part of the Town lies very highs 
and the Ground for about ten Feet, hard Clay, and the reſt a coarſe 
Sand and Gravel, 3 1 

V_ It was firſt taken notice of on the ſecond of Auguſt laſt, in a 4 Subterrane- 
Marſ/by- Field ſituated in the Pariſh of Flinx- Hill, about ten or twelve ous Fire, h- 
Miles South Weſt of Canterbury. L feroedin 
It began on the ſide of a little Brook near the Water, and con- py N 
tinued to burn along it's Bank, without ſpreading much for ſome II. D. Ne. 
Days. Afterwards it appeared on the other ſide, and extended itſelf 399. pag. 
the ſpace of ſome Acres over the Field, conſuming all the Earth, 397- 
where it burnt, into red Aſhes quite down to the Springs; Which in 
moſt places lay four Feet or more deep. On the Twenty fourth of 
Sepiember I went to ſee it, and found it had conſumed, as well as I 
could gueſs by my Eye, about three Acres of Ground, _ 

It then burnt in many Places, and ſent forth a great Smoak and " > 
ſtrong Smell, very like to that of a Brick Kiln. It never flamed but | 


when the Earth was turned and ſtirred. For ſome ſpace round where 
it was burning, the Ground felt hot, tho' the Graſs ſeemed no more Ce | 
parched than might reaſonably be expected from the Dryneſs and | 
Heat of the Seaſon. I cauſed it to be turned up in ſeveral Places, | 
and found the Earth hot and wet near four Feet deep, and much 

* hotterabout two Feet than near the Surface. . | e i 
| When this Earth was expoſed to the Air, tho? it was very moiſt | | 
and not hotter than you might eaſily bear with your Hand, the Heat : — 

increaſed ſo faſt, that in a few Minutes it was all over on Fire, like 
Pho/rborus made with Alom and Flower. : 


The Soil of the Field is of the ſame nature with that they make 5 
the Turf of in Holland; the Surface of it is always wet, except in ex- 
tream dry Seaſons. This Year it was ſomewhat more parched and 
hard than uſual. a . 3 
I believe, from what has been related, it is not more difficult to 
account for this Fire, than for thoſe which often happen in Hay-ricks 
when Hay is ſtacked before it is thoroughly made. 

VI. The Thermometer uſed in this Diary, was made by Mr Hauk- , Eruntion 
bes, in which the Freezing- Point is marked at 65 Degrees under the ALS "a | 
Point extreme Hot; but the Doctor oblerves, that, at Naples, Wa. fuvius, extra i 
ter will freeze when this Thermometer ſtands at 55 Degrees only : Sm the 
Which, he is of Opinion, ſeems to argue, that there is ſomething Wen 


| 

5 . . „5 cal Diary at 
elſe beſides an intenſe Degree of Cold required for freezing Water; ied | 
| 
! 
; 
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that the Air of Napl-s abounds in it, more than the Air of London; municated Ly 
and that this may probably be of a ſaline Nature; becauſe when we Nichol. Cy. 


with it | 5 : | n 
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200 bock of an Earthquake &c. 
5 March Ther. Winds. 


8. 40:0, S. 3 Cloudy Weather; ſtrong South Wind. 2 = 
1730. 3 vius ſent forth a great Smoak and Stream 
Se of Fire with hollow Rumbling. 4 
9. 38:0, W. x The Weather cloudy. The following Night ; 

| ieſuwius thundred as it were twice. In the 1 

| OE the Windows trembled a little. F 

. Cloudy; Rain now and then: The Clo i 
12, 995.9 8. 1 hide the Smoak and Fire. 1 


„ 43: 1. BEV. 1 Weather rather clear. The Smoak i: 
ee _ A -- 
14. 47: O. N. 2 A little Rain in the Night, in the Morn« 
ing Snow in the Mountains. In the 
5 Forenoon the Snow increaſed again. In 
the Evening after Eight o'Clock the Fire aroſe to a vaſt Height, and 
threw huge Stones to almoſt half the perpendicular Height of the 
Mountain. Pumice Stones red hot of two or more Ounces Weight, 
were driven ſeveral Miles like a- Shower of Hail, and frightned à. 
way the Birds. In about an Hour's time the Height of the Flame 
was ſomewhat leſſened ; and through the middle of the thick Smoak 
Flaſhes of Lightning were often ſee. — 
March Ther. Winds, : 5 
15. 30. 0 NE. 1 Clear Weather. Thick Smoak ſcattered the 
„„ Aſhes many Miles over the Sea. 
16. 48:0. S. 1 Clear in the Morning; about noon cloudy, 
on ſmall Rain and cold. By Change of be 
Winds the Smoak and Aſhes were carried | = 
: | towards the N. Clouds hide the Mountain, BW 
17. 40:1.. S. 1 A few thin Clouds. The Smoak turned 
with the Wind. 
18. 40. S. SW. 1 Clear. The City was ſprinkled over with 
| ſmall Aſhes, like Kitchen Aſhes, Which 
were attracted by the Loadſtone. 
19. 42. 0 Wi: A few thin Clouds. - 
20, 8 o Almoſt clear. Veſavius became entirely 
To | net. 
4 Shuck of an VII. I had an E brought to me yeſterday, that the 
| Earthquake Earthquake was felt very ſenſibly at a Farm on a Hill called Skeat- 
felt near Hlill, which is at the Weſt End of Lulling#one- Park, belonging (0 
| Dartford in Percival Hart, Eſq; about 8 Miles South-Weſt from Dartford: And 
Rome of the ſame Morning a Piece of Ground, in a Meadow in Farningbalt, 
mund Barrel, about five Miles South of Dartford, fell in, ſo as to leave a Pit about © 
Rector of Sut- Or 10 Feet over and near as deep; and being on the fame level wit 
ton. No. 399 the River, it was (when ſeen that Morning) filled with Water, wi 
P39 in 3. or 4 Feet of the Top; though that Spot of Ground, was ſoppoe 
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to have been as ſound as any about it, Carts having many times 


gone over that very Place. 

VIII. The Earthquake came ſuddenly upon us in the Night after the Ar Aecount of 
Lord's: Day, Ofob. 29, 1727, between ten and eleven, in a very e e oi 
ill and fair Evening; the Stars fo bright and glittering, that many en = 7 

| : | 3 appene at 
had taken great Notice of them, and one or two Perſons that had ron in 
been in Places ſubject to Earthquakes, had ſaid tranſiently, that if we New-England 
had been uſed to have them, they ſhould expect one. This only %%, Ker. 


* 15 | My B naming 
general Symptom of it's Approach I have heard of, namely, the moſt 0 8 


{crene Sky and calm Air that was ever known, not a Cloud in the 409. p. 124 


Sky, nor ſcarce a Breath of Wind. And though this is not univer- 
fally a Symptom when Earthquakes are coming on Places, yet ſo far 
as I can inform my ſelf, it has often and for the moſt Part been ob- 
ſerved. It was ſo in the dreadful Shake at Jamaica thirty odd Years 
ago; and a moſt ingenious and obſerving Friend of mine who had 
his Leg broke on the Point when it ſunk, and is ſtill living, tells me, 
That after that Shock, which was followed with many Tremblings 
and leſſer Shakes while his Leg was healing, he could from Day to 
Day judge by the Face of the Sky and Air, whether there would be 
any Tremor or Jar of the Earth. If there was any Cloud hanging 
over the mountainous Part of the Iſland, there was no Shake that Day; 


but if all was ſerene and fair, he expected one, and it ſeldom failed. 


Yet it has not been found ſo with us, in our After-rumbſes and 
Tremblings, which returned often for ſome Months after the great 
Shake, and at Times for nine Months after it. | 
The Town of Newbury, at the Mouth of Merrimacꝶ River, about 
forty Miles North Eaſt from Boſton, is the Place that ſeems to have 
been the Center of the Shock and Shakes felt by us. There the 
Earth opened and threw up many Cart-loads of a fine Sand and Aſhes, 
mixed with ſome ſmall Remains of Sulphur ; bur ſo ſmall, that tak- 
ing up ſome of it in my Fingers, and dropping it into a Chafing- diſh 


of bright Coals, in a dark Place, once in three Times the blue Flame 


of the Sulphur would plainly ariſe, and give a ſmall Scent, and but a 
{mall one. By this it ſeems evident that it was a ſulphureous Blaſt 
which burſt open the Ground, and threw up the calcined bituminous 
Earth, The Family neareſt to this Eruption, it being in that Part 
of the Town where the Houſes lie at a Diſtance from each other, 
were in the Terrors of Death; the Roar and Shock being much 
More terrible upon them than upon others: And yet upon us at 


forty Miles Diſtance, and upon others at forty and forty more, it was 


very terrifying and aſtoniſhing. 5 
Five or ſeven ſmall Shakes were felt by us, after the firſt- and great 


4 one, that Night and in the Morning following; but theſe and other 


tollowing Rumbles and Tremblings, were louder and greater at New- 
bury and the adjacent Places than with us; and they felt and heard 
many Times when our Parts did not; but yet from Weck to Week, 
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ver perceive the leaſt Difference. 


An Account of an Earthquake, 


we and the Places about us felt and heard ſome of the greater Tie. 


mors, both by Day and Night. ? 
I have received from a Reverend Miniſter in Newbury * the follow. 
ing Account. 


As to any previous Notices of the Approach of the Earthquake, [ 
cannot find any thing to be depended On. The Prognoſtications that 


have been among us have all failed; ſuch as the Brightneſs of the 


Sky beyond what was common; the twinkling of the Stars, and the 
like, I certainly know that we have heard the Rumbles in all We. 
thers, cloudy, foggy, rainy, ſnowy, clear, cold, not, moderate, 


windy, calm, Sc. indifferently ; and at all Hours of Day and 
Night; (though by the way, we heard theſe Rumbles oftner in the 
Night during Winter, as I think, and ſince more uſually in the Day 
Allo when theWind has been at any Point of the Compaſs, and at all 


Times of Tide; and as to the Moon equally when ſhe was nearer or 


further from her Change or Full : Neither in any particular Weather, 


nor on any obſervable Occaſion were the Shocks greater, or Rumble; 
louder. FED ; . Ac. i 


As to any Alterations in the Air or Water after a Shock, I could 
never diſcern any thing; particularly as to the Wind being raiſed after 
a Shock, when it was calm before, which ſome reported, I could ne- 


One Thing I may add here, very remarkable, and which may be 


depended on. About the Middle of April, that fine Sand which was 


thrown up in ſeveral Places.in this Pariſh at the firſt great Shock, 


Octob. 29, did actually ſtink to a very great Degree, even ſo as to be 
more nauſeous than a putrefying Corpſe; yet in a very little while 
after it did not ſmell at all. How long it was before it began td 
ſtink I am not certain; I know it did not at firſt, and I believe: 

was covered with Snow till a little while before: There is nothing o! 


Smell now. There has been no Opening of the Ground, throwing 


up Sand, ſtopping or breaking out of Springs, Sc. as at firſt, I: 


there had continued any ſenſible Evacuating of Air, or other Mat. 


ter pent up in the Earth, from the Surface of the Sea or Land adj 
cent to us, at the Times of our many Rumbles and Tremblings, e 
ſhould have diſcerned it before now, Newbury is a Spot of Ground, 
and fo the adjacent Towns, very much inhabited and continually tri 
velled over; and as to the Sea contiguous to theſe Parts, it is fal 
of our Coaſters by Day and Night; but neither on Land or Water 
have any ſenſible Eruptions or Evacuations been obſerved that | heat 


of. 


-P;S, Boſton Weekly News Letter, Sept. 5, 1728, We hear from Neu- 


bury and Razley, That they felt the Shake of the Earth on % 
aft about Four in the Morning, the Noiſe much like Thunder 


Mr Lowell. 
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An uncommon Sinking of the Eround in Kent. 


by Drains, ſoaked into the Ground in ſuch Quantities as to form a 
quick Sand at ſome conſiderable Depth in the Earth (at leaſt this is 


what we look on to have cauſed the Phenomenon ) which not being we in 
a Letter t9 


? Mr Peter 


able to bear the Weight upon it, broke out ak the Side of the Hil] 


Kent, 


203 
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IX. It was the Conſequence of a very wet Seaſon, when the An uncommon 


| a | Tn. 1a f +ri f Sinking of the 
Waters, that had fallen on the Up-lands, and were not carried off CTY ra oP 


Lymne 17 


y * 


Com- 9 


and raifed the lower Parts of it; letting the Brow fink 40 or 50 qc. 
Foot, as I gueſs. I am out a rude Deſigner, but can truſt you ſo No. 405. p 


far as to givè ſuch a Sketch as I can draw; for, perhaps, you may 


* underſtand me the better for it. 


rent by this Accident, and, had it not been Timber built, muſt have 
fell, (as a mighty ſtrong Barn near it did, which was built of Stone) 


551. 


The Ground ſunk in a Night, and was not perceived by the Far- 
mer's Family till they found the Change in the Morning, by their 
Door: caſes not ſuffering the Doors to open. The Houſe is ſtrangely 


for one great Crack of the Earth went through the Middle of it, and 


ſplit a large Kitchen Chimney from Top to Bottom. 


abe d the Profile of the Land. . Fig. 54. 


a the flat Land at Bottom 3 or 4 Miles from the Sea. 

dthe flat Land at Top, ſtiff Ground and rocky. 5 

* The Place of the Farm at preſent, which not only ſunk down 
from d 40 or 50 Foot, but was alſo moved ſomewhat towards 4. 
the lower Part raiſed to . ye en 8 


X. 7ohn Robinſon, being Maſter of a ſmall Pink-Snow, called the 4; account of - | 
Richard and Elizabeth from Piſcataqua in New- England, arrived at a new Iſland 


Tercera, Decemb. 10. 1720. near which Iſland he ſaw a Fire break out % 7% 
| out of the Sea 


; : : near Tercera, 
view it, and ſent on Board ſixteen Sailors, and two Prieſts. On 4y Thomas 


Sunday, the 18th of Decemb. we got under Sail at 12 o' Clock at Night, Forſter, E/ps 
and ſtood from Angras, S. E. The next Day at two o'Clock in the Nv. 372. p. 
Afternoon, we made an Iſland all Fire and Smoak: we continued our 


of the Sea. The Governor hired him to go with the ſaid Veſſel to 


Courſe till the Aſhes fell on our Deck like Hail or Snow all Night. 
We bore from it, the Fire and Smoak roared like Thunder, or 
great Guns. At Break of Day we ſtood towards it again: at 12 
0'Clock we had a good Obſervation, two Leagues South from it. 


We ſailed round it, and ſo near, that the Fire and Matter it threw' 


out, had like to have done us Damage: In which Conſternation we 


all betook ourſelves to Prayers, being in danger of driving a ſhoar: 


then a ſmall Gale, at S. E. ſprung up, and carried us clear to our 


great Joy. The Breeze was accompanied with a ſmall Shower of 


Rain, which cauſed a great Duſt to fall on our Deck; with the ſaid 
Breeze we ſtood away for Tercera, The Governor informed us that 
the Fire broke out the 20th of Nov. 1720. in the Night, and that 
'ne prodigious Noiſe it made, cauſed an Earthquake, which ſhattered 


GS ava . . . 
on many Houſes in the Town of Agra, and Places adjacent, to 


Cn | | the 


” 
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204 © An Account of a' new Iſland. x, + 

Fig. 55, 56, the great Terror of the Inhabitants. We took ſeveral Draught of 
$7» 58, 59, the Iſland at ſeveral Bearings in our ſailing round. Prodigious Quan. 
1 tities of Pumice- Stones ana half broiled Fiſh were found floatir on 
the Sea, for many Leagues round the Iſland, and abundance of Sta. 

Birds hovering about it. So far the Captain. £ 
An Acquaintance oPmine informed me, that in his Paſſage fron 
Cadiz to London (the latter end of April was 12 Months) he Obſerved 
the Sea from Cape Finiſterre, almoſt to the Chops of the Channel, ty 

be covered with Pumice-Stones, ſome of which he gave me. 


"a . of Xl. Anni 1719. menſe Decembri, in Wrediano puteo 82 orgyiag 


the Body of « profundo, in rupis ipſius confinio, ſub aqua & 5 orgyiarum ruina, 


a fund in defuncti hominis corpus in conſpectum venit. Utrumque crus, cum 
a Copper: 1 


1 brachio dextro & capite, avulſa petre moles contuderat: facies ye. 


384. P. 136. 


| Leyel, Reg. TO, Corpuſque reliquum cum veſte, integra plane & intacta cerneban. 
Colleg. Me- tur; habituſque totus viri, collariæ faſciæ ora extrema, ſiniſtræ mz. 


tall. Aſleſſor. nus Ws os obturantis, is erat, quem Lit. A. exhibet ac demonſtra: 


extratted from S. A grind” 
= 3 Crumera, quam gerebat, pyxis ex orichalco oblonga, pyxide ver, 


| teraria Sue- tàbaci condebatur fruſtulum, utroque illæſo & integro; ductitium 


ci, Ann. autem ferrum, quo ad pyxidem annecti operculum volvique ſolet, 
1722. Ta. aqua tincta edaci vitriolo totum abſumſerat. Caro hominis cutiſque, 
melt. 1. e aſperæ licet & duræ palpantibus viderentur, non tamen lapidis a 
erat durities, fed corneæ aut ungulinæ, etiam ſpecie, ſuppar, quipp: 
Fg. 61. quæ cultro cederet ſcindique poſſet. e 8 

Poſt extractum tumulo, fodinaque corpus, diligenti examination? 
quæſitum eſt, ecquis. effet, qui agnoſcere poſſet defunctum, au: 
quando periiſſet, ſcire? cum Magnus Fohannis, metallicus in Murg. 
den, probe illum a ſe de facie, quippe que lineamenta omnia illibau 
ſervet, agnoſci, idque coram conſeſſu Metallico, profiteretur; ſub- 
jungens etiam nomen, vocatum eum aiebat Malibiam Iſrablis, alls. 
ob proceriorem paulo. ſtaturam, Malibiam Magnum ſeu Prorerui, 
qui in Boda Swerdſiòenſis parœciæ pago editus, operam Jong Per: 
in Dijkarebacken locaſſet. Succurrit porro Matthiam hung Vidi, 
poſtquam anno 1670, & tempore quidem autumnali, ſolus capſua 
vectus deſcendiſſet in fodinam, deſideratum, dubioque procul ruin: 
ſuffocatum fuiſſe. Dictis fidem fecere idem affirmantes Ericus Mithac- 
V Prætor Metallicus, & Ericus Petri Reſtiarius. His accedebat vt. 
la, quacum vivus adhuc Ma!thias ſponſalia contraxerat, que, vettrs | 
& jam reviviſcentis amoris jure, exanime corpus ſibi concedendun, 
aut terræ ſaltem mandandum poſtulabat. Aderapt & alii piures, i 
Jum qui agnoſcerent, & narrationis hujus veritatem confirmarent. 
Quadraginta novem adeo annorum ſpatio, ab anno videlicet 167. 
ad annum 1719. ſub terra delituerat Ma!thias hicce Procerus, e q 
in lucem protractum, in. perpetuam rei memoriam, vetus ædes fou! 
BZ publica excepit: in qua hodieque integer, & tam quod ad vel. 
mentum & lintea, quam carnem, cutem, capillum, & ungues, 15 
corruptus, fœtoriſque omnis expers, oculis intuentium ſiſtitur; wy 
"WF | | Iu ; 40 


Fg. 42. 
ld, 


1 225 , 7% Zi "22M 
/ Ul 7 ae 225 i , e 


„ LY 4 


"- 
oe 


6 
NA 


Fig 57 2, ; 
WS WW, of Wa OE” 


4 
is 


e,. , , ,. 1 : 
SW. ., . , . 2 6/00 - 16 


2 25 55.5 735 


Se. 

222 Wand 4 eg 2 2 
meter: 23 U good. obferwal 
| 7g and Making dl i. 


— 


30 

Wil 
60 7 oo 
440 


i Dift 4- miles, 


01 
7. 45. 
,” 
M597 4 
"%s 1 4. 2 . 


De jt: 2 males. 


/ 
+, 
by 
vs 

#"/* 

®.# 


f Fa | 7 - : 4 
WF 1 100 <4 CF. 5 
906 i 


/ ot 1 1 Ws 
5 


W 22 wt; 94 © 4 UN, 04 Maha Wy 4% Wi 175 17 
WA 2 4 7 22 
2 4. mules. | 


/ * 
1 


Fig. Go. £4 


nt 
1 CALL . 14 4 3} , 


,. 


Pip 2. miles. 


7 —.— 5 wggpofed to be 2 ENS 2 . — UC) bot Dia - 
rwthon 2 Lautud 2 0. 29. UL onguude.s2 20. 3 3. he ear- 
F136 Ha aiding. round, ig E. 1 Sed . 2 2 2 Driaght above, 


— N 


* an ates * PIR . meu — <a 45 Wa D 1 e r r 5 * mas r ere” e ae, ors RD ·˙¹—A - 
N 8 * 4 e 6 


— — 


at 


11 


CCC GE nn IO wmmms m 


éç„*à—*—*ͤ 
2 


n A 
+ 
_ —_—_—— 

WY, 4 
„ » 
1 

n 

. 
. 


*Kquz-vitriolo abundantis miniſterio exſiccatus, & contra putredinis 


vim munitus. 


KS Of two Human Skeletons. "Mp 


Ex fideli hac certaque, quantum quidem ex Joct ipſius incolis hau- 
tiri potuit, notitia haudquaquam petrificatum cadaver hoc, aut in la- 
pidem mutatum, ſed aquæ tantum vitriolo ſcatentis beneficio indura- 
tum eſſe liquet. Quid quod vitrioli nature & Ingenio magis nil, 
quam cjuſmodi petrificandi vis repugnat: quippe quod nil unquam in 
ſaxum convertat; tenuiſſimi vero vaporis vegeto motu omnia perrum- 

pat, ſtringat, ac a putredine interituque tueatur. 5 

XII. Ex hominum diluvio ſubmerſorum genere paucæ ſuperſunt 4% 4rrount 

reliquiæ. Neque ego hactenus in numeroſa ſatis collectione plures 27 7 be 
habui quam binas dorſi vertebras, atronitentis ſplendoris, petrefa- 1 

ctas. Nunc autem, Muſeolo meo illatum, lapidi fiſſili Oæningenſi im- 3 joh. je. 
merſum a:i44v, omni attentione digniſſimum, in quo diſtincte cer- Scheuezer, 
nere licet, non vagæ imaginationis ſimulacra, ſed capitis humani a M. P. V. K. S. 
quovis alio animantium genere diſtinctivi partes bene multas, reapſe = 7 
reſiduas, cranii ambitum, os frontis, oſſa ſincipitis, occipitis, orbi- * 
tam oculi, baſeos cerebri & medullæ oblongatæ >:i42va, prominen- 
tiam interiorem oſſis occipitalis, quæ cerebelli lobos. ſeparat, colli 
vertebras numero 7, partim denudatas, partim lapideo cortice tectas, 

&& eſt hæc veluti orthographica ſectio poſterioris capitis partis. 

S8Sesed inde ex quo Monumenti hujus fui potitus, novum ex dicta la- 

»-picidina adfertur prius vincens & magnitudine, & ætate, & curioſitate. 

Adſunt nempe in dio fiſſili Japide demerſa, ex hominis adulti ſceleto, 
ejuſve ſtructura anteriore, peripheria oſſis frontalis, os jugale, orbitæ 
oculorum, cranii tabulæ cum diploe, veſtigia foraminis infraorbitalis. 
daeſtinati pro tranſitu nervorum quinti paris, reliquiz vel ipſius cere- 
bri, vel duræ matris, oſſa cribroſa & ſpongioſa, os vomeris naſum 
diſterminans, oſſis quarti maxillaris portio, quæ genas conſtituit naſi 
re)iquie, maſſeteris portio, ſectio orthographica tranſiens per apo- 
phyſin condyloidem maxillæ inferioris ad angulum uſque hujuſdem 
maxillæ, vertebræ in continua ſerie numero 16, pleræque cum pro- 
ccſſibus tranſverſis, claviculæ dextræ extrema portio, qu ſcapulæ 
nectitur, ſiniſttæ media portio lapide tecta. Ex qua ſceleti propor- 
tione judico, integram hominis ſtaturam fuiſſe eandem, quæ incirca. 
mea eſt, 581. pollicum Pariſienſium. e 
XIII. 3. It is obſerved, that among the vaſt Variety of extrane- % 4:rount x 
ous Subſtances lodged and found im ſeveral Layers of the Earth, at Elephants 
conſiderable Depths, where it is impoſſible that they ſhould have Tesch 424 
bcen bred, there are not ſo many Productions of the Earth, as ee Aa 
the Sea. And again, among thoſe which muſt have originally be- By Sir Tuns 
5 longed to the Earth, there are many more remains of Vegetables, Sloane, Barr. 
| Ban of Land Animals. It appears, however, by the Hiſtories of paſt NO 4 
Limes, and the Accounts of many, both antient and modern Au- 8 457 
-raors, that Bones, Teeth, nay ſometimes very near entire Skeletons. 
| <t Men and Animals have. ben dug up in all Ages of which we have 
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Hiſtories, and almoſt in all Parts of the World, whereof thoſe, which 
were the moſt remarkable for their unuſal Size, have been alſo the 
moſt taken Notice of. Thus, for Inſtance, they have found in Je. 
land, the Horns, Bones, and almoſt entire Skeletons of a very large 
Sort of Deer, which is commonly believed to have been the Moyj«. 
Deer, an Animal of an uncommon Size, ſome of which Kind are 
thought to be {till alive in ſome remote and unfrequented Parts of the 
Continent of America, I ſhall in this Paper confine my ſelf chiefly to 
the Elephant, and ſuch Bones, dentes exerti, Tuſks and Teeth of this 


Animal, as are either in my own Poſſeſſion, or have been mentioned 


by Authors I have met with, to have been found under Ground. 


And firſt, as to thoſe Foſſile Teeth in my own Collection, which un. 


queſtionably once belonged to Elephants, I ſhall here produce the 
following. „ 5 Nor 


Ne 116 of my Catalogue of Quadrupeds and their Parts, is the 
dens exerius of an Elephant, which was taken up, 12 Foot deep, from 


among Sand, or Loom, as they were digging for Gravel by the End 
of Gray's- Iun- Lane, near London,  _ 5 

As the greateſt Part of this Tooth was fallen to Pieces, nothing 
could be determined about it's Length, when entire. The largett 
Piece, and alſo the moſt entire, hath five Inches and + in Length, 
and 9 Inches and > in Circumference, conſequently ſomething more 


than 3 Inches in Diameter. This Piece belonged to the Baſis, or 
Bottom of the Tooth ; I mean, that Part by which it is articulated 
with the Head, as appears by a Cavity in form of a Cone, which all 


theſe Tuſks have at Bottom, and which was filled, in this, with the 


Sand of the Gravel pit wherein it was found. 5 
The Condition this Tooth was found in, ſuggeſts the two following 
Remarks. It ſhews in the firſt Place, how far the ſubterraneous 


Steams are apt to calcine Subſtances of this Kind, which was done in 
this Tooth to ſuch a Degree, that it was grown extream brittle, and 


ready to fall to Pieces, and had moreover acquired an aſtringent Qua- 


lity common to calcined Subſtances of this Kind, which makes them 


ſtick pretty cloſe, when held to the Tongue. They had altogether 
the ſame effect on the very large Skeleton, found near Drapan in 
Sicily, and mentioned by Boccatius, on that remarkable one found 


near Jonna, which hath been deſcribed by Tentzelius ; as alſo on two | 
"Teeth found in Northamptonſhire, which I ſhall next take into conſi- 


deration. However it doth by no means follow them thence, that 


all Teeth and Subſtances of this Kind undergo the like Calcination 
by lying long under Ground, foraſmuch as there are others, as thoſe | 
found in and, and ſent to Thomas Bartholin, which were turned eto 
a perfect hard, flinty Subſtance. It ſerves, in the ſecond Place, o 


aſcertain the Structure of theſe Teeth, and conſequently of Ivory in 
genera), to be Coat upon Coat, like the Skins in an Onion, or rather 
the annual Circles, or Rings in Trunks of Trees, That this Tooth 
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is compoſed of different Coats, ſurrounding and placed upon each 5 
other, is very apparent by the largeſt Piece remaining. I have already gg. 62. 
obſerved that this Piece belonged to the Baſis of the. Tooth, and 
there appear in it very viſible marks of nine Coats, ſome whereof have 
about one Tenth of an Inch in thickneſs. Towards the further End 
of the Tooth, where it tapers almoſt into a Point, theſe ſeveral Coats 
alſo join together into two or three, and thoſe pretty conſiderably. 
thick. With ſome Care theſe Coats might be further ſub- divided in- g. 63, 
to a conſiderable Number of other ſmaller ones, perhaps no thicker 
than a common Parchment. Farther, the very manner of it's falling 
to pieces is an evident Proof of it's Structure, all the Fragments be- 
ing concave within, and convex without, and the Lines of Convexity 
and Concavity, Fragments of concentric Circles, which the ſeveral 
Coats compoled, when entire. Thomas Bartholin, in his Treatiſe Pe 
Unicornu *, takes Notice, that Part of a foffil Unicorns Horn having 
been calcined by Order of Chriſtian IV. King of Denmark, it was 
found to be compoſed, after the ſame manner, of thin Layers upon 
Layers ; whence he infers, that it was not the Horn of an Animal, 
as was commonly pretended, but a Tooth, and namely the Tooth of 
a Sort of Whale in the Northern Seas, called Narvbal, as he had 
afterwards an excellent Opportunity to verify by one of theſe Uni- 
corn's Horns ſtill ſticking in the Skull of the Creature, which was ſenv 
to Wormius by. Thorlacus Scutonius, Biſhop of land, Nor is this 
Structure by any means to be looked upon as an Effect of the Calci- 
nation, whether brought about by the ſubterranean Steams, or by & 
chymical Trial, but is natural to the Tooth, as appears in ſome mea- 
fure by a Piece of Ivory, marked 1181 ; but ſtill more plain in ano- 
| ther marked 731, where ſeveral of theſe Coats are by ſome Diſeaſe 
in the Tooth actually ſeparated from each other, like the Leaves of 
a, Parchment Book, the Ivory on the other Side being ſtill firm and 
cloſe. This Structure appears likewiſe from the Teeth of the very 
young Elephant which died at London, where the uppermoſt. Coat, 
being very moiſt, cracked upon drying, and broke at the Top. Ee. 66. 
Ne 750, is Part of another dens exertus, which I had from the 
| Reverend Mr Morton, who in his Natural Hiſtory of Northampton- 
/trre I, gives an Account of it: That Part of this Tooth, which is now 
in my Hands, bears again very viſible Marks both of the Calcina- 
tion it underwent by lying in the Earth, and of it's Jaminated Stru- py, 6. 
re, -- Cs | os | VF 
N 1385, is the dens exerius, or Tuſk of an Elephant, remarkable 
kor it's large Size, and for it's being ſo very entire. It Was Fig. 68. 
found under Ground in Siberia, It is very entire, of a browniſh _ 
Colour, and hollow. at Bottom like other Elephants Teerh, one 
of which it plainly appears to be. From the Baſis, meaſu- 
ing along the outward Circumference to the ſmall End, 
* De Unicornu obſervationes novæ, pag. 102 +.Pag.- 252. 5 5 


Fig. 64. 


Fig. 66. 


* 


14 
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it is 3 Foot 7 Inches long, and along the inward Circumference 4 
Foot 10 Inches. Meaſuring from the Inſide of the Baſis to the ſmall 
End in a ſtreight Line, the Diſtance is of 3 Foot 10. Inches and 3 
Half. At the Baſis, where thickeſt, it meaſures one Foot fix Inches 
round, and is there fix Inches in Diameter: It weighs 42 Pound 
The like Tuſks, and other Bones of the ſame Animal, that is, of ths 
Elephant, are found in ſundry Parts of Siberia to a conſiderable 
Quantity, and the Tuſks and Teeth in particular, when leſs cortup. 
ted, are uſcd al! over Rufſia for Ivory, Henricus Wilbelmus Ludolfs, 
in the Appendix to his Ruſſian Grammar *, mentions them among the 
Minerals of Ruſſia, by the Name Mammotovoikeſt, and takes Notice, 
that the Ruſſians believe them to be the Teeth and Bones of an Ani. 
mal living under Ground, larger than any one of thoſe above 
Ground. They uſe it in Phyſick in Lieu of, and for the ſame Pur. 
poſes with, the Unicorn's Horn; and Ludolfus himſelf having ben 
preſented with a Piece by one of his Friends, who ſaid, He had 
from a Ruſſian of great Quality, Jately returned from Siberia, found 


it to be true Ivory, He adds, That the moſt ſenſible among the | 


Ruſſians affirm them to be Elephants Teeth brought thither at the 
Time of the Deluge. The Deſcription of theſe Teeth and Bones 


given by E. Yibrants Ides , is ſtill more extenſive. What he obſerve; 


of thoſe Teeth that are black and broken, may ſerve as a Comment to 


the following Paſſage of Pliny ||: Theophraſtus autor eft, & ebur falle 


candido & nigro colore inveniri, & ofſa e terra naſa, invenirique lajid: 
eos. Lawrence Lang, in the Journal of his Travels to China, 
whither he went with Diſpatches from His Czariſb Majeſty in 1715, 


takes Notice of theſe Bones **, as being found about the River Je. 


ſei, and towards Mangaſea, along the Banks, and in the Hollows oc- 


caſioned by the Fall of the Earth. He calls them Maman-bones, and 


informs us, that ſome of the Inhabitants are of Opinion, that they 
are no real Bones, Teeth, Sc. but a Sort of Cornu Foſſile, that grows 


in the Earth, and that others will have them to be the Bones of the 
Behemoth mentioned in the fortieth Chapter of Fob, the Deſcription 


whereof they pretend fits the Nature of the Beaſt, whoſe Bones and 


_ Teeth they are imagined to be, thoſe ſuppoſed Words, in particular, 


that he is caught with his own Eyes, agreeing with the Siberian Tradi- 


tion, that the Maman Beaſt dies upon coming to Light. The tame 
Author affirms, from the Report, as he ſays, of credible People, 


That there have been ſometimes found Horns, Jaw-bones and Ribs, 
with freſh Fleſh and Blood ſticking to them. The ſame is confirmed 


by Jobn Bernard Muller, in his Account of the Oftiacks ++, who adds, 
That the Horns in particular have been found ſometimes all bloody 5! 


. 02: + In his Travels from M3ſco to China. Lib. xxxvi. cap. 18. 


** Preſent State of RAM, Vol. II. pag. 14. ++ Ibid. pag. 52. 
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the broken End, which is genes ally hollow, and filled with a Matter like 
cConcreted Blood; that they find, together with theſe Teeth, or Horns, 
as he calls them, the Skull and Jaw-bones with the Grinders till 
ſticking in them, all of a monſtrous Size; and that he himſelf, with 
ſome of his Friends, hath ſeen a Grinder weighing four and twenty 
Pounds, and better; that the Inhabitants make divers Sort of Works 
of theſe Teeth, and that they are moltly to be met with in the coldeſt 
Places of Siberia, as for Inſtance, Fakuiſty, Bereſowa, Mangaſea, and 
Ohd:r, He likewiſe gives the Deſcription of one of theſe Animals, 
from the Accounts of ſeveral Perſons, who aſſured him, That they 
had ſcen them in the Caverns of the high Mountains beyond Bere- 
 /z7a: But as this Deſcription hath very much the Face of a Fable, 
I torbear inſerting it here. The Author of the Preſent State of Ruſſia 
* obſerves, that ſome of the Swediſh Priſoners baniſhed into Siberia, 
got their Livelihood by turning Snuff-boxes out of theſe Teeth ; and 
min another Place + he mentions them among the Siberian Commodi- 
ties, of which the Czar hath the Monopoly. Fn, 
The Accounts which I have hitherto given of theſe Maman-bones 
and Teeth, or at leaſt their moſt eſſential Parts, are confirmed by a 
Letter of Baſilius Tatiſchow, Director General of the Mines in Siberia, 
and Counſellor of the Czar's Metallic Council, written to the Learned 
Ericus Benzelius, now Biſhop of Gothenburg, and printed in the Acta 
Literaria Sueciæ (M. DCC. xxv. Trimeſlre ſecundum, pag. 36.) wherein he 
mentions the following Pieces he had in his own Poſſeſſion: A large 
Horn, as he calls it, or Tooth, weighing 183 Pounds, which he 
had the Honour to preſent to his Czariſß Majeſty, and is now kept 
in the Czar's Collection of Curioſities at Peter/&urg; another large 
Horn, which he preſented to the Imperial Academy at Peterſburg ; 
another ſtill larger than either of theſe two, which he cauſed to be 
cut, and carved himſelf ſeveral Things of it, the Ivory being very 
good; Part of the Skull, corrupted by having lain in the Ground, 
and ſo large, that it ſcemed to him to be of the ſame Size with the 
Skull of a great Elephant; the Forehead in particular was very thick, 
and had an Excreſcence on each Side, where the Horns uſually ſtick 
to it, which Excreſcence however, as the Author obſerves, was ſo 
ſmall, as to make him doubtful, whether or no there was ever any 
Horns ſtuck to thera, The Cavity, wherein the Brain was lodged, 
was exceedingly ſmall in Proportion to the Bulk of the Skull. He 
had found alſo a ſpungy Bone of a Foot and a Half in Length, and 
three Inches in Breadth, ſticking to the Skull, and of a conical Fi- 
gure, whence he conjectured, that it ſerved to ſupport one of the 
Horns, which is obſerved alſo in other Animals that bear Horns : 
Laſtly a Grinder, which had ten Inches in Length, and fix in Breadth, 
belides ſeveral of the Ribs, Shank-bones, and other Bones found from 
Time to Time, which the Author forbore mentioning. The ſame 
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Elephants Teeth and Bones found under Ground. 
Author hath taken no ſmall Pains to inquire into the true State 9: 


thoſe Pits and Hollows which the Pagan Inhabitants of Siberia ſay 
theſe Animals make when they walk under Ground, and found that 


they were nothing but Caverns, ſuch as are common in other moun. 


tainous Countries, and are owing to the Force of ſubterranean River; 
and Cataracts, which at laſt eat through and undermine the Place; 
where they paſs, ſo as to make the Ground above them give Way ang 
ſink in. This is what I found remarkable in this Letter of Mr Tati. 

chow, I cannot forbear adding, that although the Author hath left 
the grand Queſtion about the Origin of theſe Bones undetermined, yet 
his Obſervations ſeem to me to contribute very much to eſtabliſh the 


Opinion above related, that theſe Bones are the Bones, and the 


Horns, as he calls them, the Tuſks of Elephants drowned in the uni. 


verſal Deluge. It is to be hoped, that this Matter will one Time or 
other be ſet into a ſtill clearer Light, particularly after the Order his 


late Czari/h Majeſty was pleaſed to give to the Governor: General of 


Siberia, to ſpare no Care nor Coſt to find a whole Skeleton of this | 
Animal, and to ſend it to Tati/chow. trad 


Before I proceed farther, I will beg Leave to add one Obſervation 


of Cornelius le Brun, who in his Travels through Rua to the Eaj- 


Indies, tells us, That in the Neighbourhood of Yeronilz they had found 
ſeveral Elphants Teeth on the Surface of the Ground, which no Body 
could tell how they came thither, and that the Czar's Opinion abou: 
them was, that Alexander the Great, when he paſſed the Tanais, or 


Don, advanced as far as Koſtinka, a ſmall Town eight Werſts from 


thence, and that probably ſome of his Elephants died there, of which 
thoſe Teeth were the Remains. 5 5 
Ne 764 of my Collection, is one of the Grinders of an Elephant, 
which was likewiſe found in Northamptonſhire, and deſcribed by 
Mr Morton“. It is very viſible, that this Grinder alſo, by lying in 
the Earth, hath undergone the ſame Alteration with the Tuſk above 


_ deſcribed found in Bowdon-parva Field. 


No 119, and 120, of my Catalogue, are two Pieces of another 


large Grinder, very probably of an Elephant too, turned to a very 
hard, ſtony, and almoſt metallic Subſtance. Es 
No x21 is a Piece of the Molaris, or Grinder of an Elephant, 

where the undulated Lamellz are ſet very cloſe to each other. 


N 122 is a Piece of another Grinder, perhaps of an Elephant. It 
hath very apparent Marks of being, foſſile, as well as the preceeding, 


and is farther remarkable, for that a petrifying Subſtance being got ; 
between the Lamellæ hath very conſiderably ſeparated and divided 


them from each other, in ſuch a Manner, that they appear to have 
been ſet very looſe. = 1 
Ne 427, of my Collection of Quadrupeds and their Parts, | 


Part of an Elephant's Skull which was found at Glouceſter after the 


* Nat. Hiſt, of Northampt. C. iii. $. cxxxv. pag. 252. ro 
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Year 1630, together with ſome large Teeth, ſome five, others ſeven 
Inches in Compaſs, according to a ſhort Inſcription written upon this 
very Piece. 1 i 

2. I proceed now to the Second Part of this Diſcourſe, wherein I 


propoſe to offer ſome Remarks on divers Accounts of Bones and 


Teeth found under Ground, which I met with in ſeveral antient and 
modern Authors, and which will give me an Opportunity of exami- 
ning into the Skeletons, and Parts of Skeletons, which are ſhewn 
up and down as undeniable Monuments of the Exiſtence of Giants. 
And firſt, as many of thoſe Bones and Teeth, which are kept and 
ſhewn about for Bones and Teeth of Giants, have been found, upon 
a more accurate Inſpection, to be only the Bones and Teeth of Ele- 
phants or Whales, it may from thence very probably be inferred, 
that others alſo, which for want of a ſufficient Deſcription cannot be 
accurately enough accounted for, muſt have belonged either to theſe, 
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497+ 


or elſe ſome other large Animal. Thus the Fore fin of a Whale, | 


ſtripped of it's Webb and Skin, was not long ago publickly ſhewn 
for the Bones of a Giant's Hand; and I have in my own Poſſeſſion 
(Ne 1027) the Vertebra of the Loin of a large Whale, which was 
brought me from Oxford/hire, where I was aſſured it was found under 
Ground, and afterwards made Uſe of for a Stool to fit on. Now if 
a Computation had been made from the Proportion of this Vertebra 
to that of the other Parts of the Skeleton, and all had been ſuppoſed 


Fig. 69. 


to have belonged to a Man, ſuch a Skeleton would have exceeded 


in Meaſure, all thoſe fabulous Skeletons of Giants mentioned by Au- 


thors. 


cannot forbear on this Occaſion to obſerve, that it would be an 


| Object well worthy the Inquiries of ingenious Anatomiſts, to exa- 

mine, with more Accuracy than hath been hitherto done, what Pro- 
portions the Skeletons and Parts of Skeletons of Men and Animals 

bear to each other, with Regard either to the Size, or Figure, or 


Structure, or any other Quality. This would doubtleſs lead us into 


many Diſcoveries, and 1s beſides one of thoſe Things, which ſeem to 


be wanting to make Anatomy a Science ſtill more perfect and com- 
pleat. The very Vertebra I ſpeak of may ſerve to ſhew the Uleful- 


neſs of ſuch Obſervations. It differs in many Things from the Ver- 
te bræ of Men and Land-animals, as do the Vertebræ of Whales and 
the Fiſhes of the cetaceous Kind in general; and it is a very eaſy 


Matter to diſtinguiſh them from each other. The Body of the Verte- 
bra is conſiderably larger in Proportion, and alſo lighter and more 
porous, The tranſverſe Proceſſes ariſe from the Middle of it on each 


Side. The oblique deſcending Proceſſes are altogether wanting; and 


the Arch, or Foramen, which the ſpinal Marrow paſſes through, is 
made up by the ſpinal Proceſs and the oblique aſcending ones only : 
The Body of the Vertebra is very rough and uneven on each End, 
tull of ſmall Holes and Eminences, which receive the Holes and 
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Eminences of a round Bone, or Plate, which anſwers to the Epiphy- 


ſis in a human Vertebra, whereof there are two between each Verte. 


bra, joined together by an intermediate ſtrong and pretty thick Cas 
tilage, probably to facilitate the Motion, and particularly the 
Flexion of theſe Animals in the Sea. But to return from this ſhott 
Digreſſion. 5 
| There are many Skeletons, that were from Time to Time found 
under Ground, and are mentioned by the ' Authors, who ſpeak of 
them, as Skeletons of Giants, and undeniable Monuments of their 


Exiſtence, which, as I have already obſerved, I ſhould rather take to | 
be the Skeletons of Elephants, Whales, or ſome other huge Land or 


Sea- Animal, Of this Kind ſeem to be the pretended Skeletons of 
Giants of twelve, twenty, and thirty Cubits in Height mentioned by 


 Philoſtratus *: The Skeleton of fix and forty Cubits in Height, which 


according to Pliny was found in the Cavity of a Mountain in Cre, 
upon the overthrowing of that Mountain by an Earthquake: The 
Skeleton ſixty Cubits high, which Strado || ſays, was found near Tin- 
gis (now Tangier) in Mauritania, and was ſuppoſed to have been the 
Skeleton of Anteus: The Skeleton of Pallas, as pretended, found at 
Rome 1n the Year 1500, which was higher than the Walls of that 
City: And likewiſe that, which Simon Majolus ſays was found in 
England in the Year 1171: Longe ante Fulgoſi ſœculum (are his 
Words *) annis plus trecentis, anno ſcilicet 1171. in Anglia, illuvione 
fluminis, retecta ſunt humati olim Hominis offſa adhuc ordine compeſeta. 


| Longitudo totius Corporis inventa eſt longa ad pedes quinquaginta. 


There are others, the Deſcription whereof concludes more clearly 
for their having once belonged to Elephants, though it could not be 
politively aſſerted, that they did. S. Auſtin FF, diſcourſing of the 
Exiſtence and great Feats of the Giants before the Deluge, mentions 
in Proof of what he advances, That he himſelf, with ſeveral others, 
ſaw at Utica, upon the Sea-ſhore, the Grinder of a Man ſo large, 


that if it had been cut into Teeth of an ordinary Size, at leaſt an 
Hundred might have been made of it. Hieronymus Magius ||, al- 
though himſelf very much prejudiced in Favour of the Exiſtence of 


Giants, yet ſuſpects this Tooth, mentioned by S. Auſtin, to have 
been rather the Tooth of an Elephant, or elſe ſome huge Creature ot 
the Sea, than that of a Man. But Ludovicus Vives, in his Commen- 
taries upon that Paſſage of S. Auſtin, takes Notice, that in the Church 
of S. Chriſtopher at Hifpella, he was ſhewn a Tooth bigger than his 
Fiſt, which they pretended was one of the Teeth of that huge Saint, 
no Doubt, upon as good Ground, as that very large Shoulder-bone, 


* In ſuis Heroicis. + Hiſt, Nat. Lib. vii. cap. xvi. Lib. xv. Dierum 


Canicularium Colloq. 11. pag. 36. ++ De Civit. Dei. Lib. xv. cap. ix. citatus pe: 
Caſſanionem & Lambecium. | || Miſcellaneorum Lib. i. cap. ii. pag. 17. 


which 
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which Hieronymus Magius ſays *, was ſhewn in a Church at Venice, 
was the Shoulder- bone of S. Chriſtopher, 
The pretended Skeleton of a Giant, which was found near Drapani 
a Caſtle in Sicily, upon digging the Foundation of a Houſe, and is 
deſcribed by Joh. Boccatius F, is again not unlikely to have been the 
Skeleton of a large Elephant. For although the greateſt Part of the 
Bones, through the Length of Time, and the Force of the ſubterra- 
neal Steams, were ſo rotten, that after their being expoſed to the 
Air, they fell to Pieces aimoſt upon touching, yet three of the Teeth 
were found entire, which weighed an hundred Ounces, and were by 
the Inhabitants of Drapani hung up in one of their Churches, to per— 
petuate the Memory of this Fact. They likewiſe found Part of the 
Skull capacious enough to hold ſome Buſhels of Corn, and one of 
the Shank-bones, which was ſo large, that upon comparing it with 
the Shank-bone of an ordinary Man, it was judged, that this Giant 
whom ſome took to be Erick, others Ethellus, others one of the 
Cyclops, and again others the renowned Polyphemus himſelf, muſt have 
been 200 Cubits high; according to which Calculation, he is figured 
and repreſented by F. K:rcher || as by far the largeſt of a whole Gra- 
dation of Giants, whom, after this, he Places in the following Or- 
der: | | 8 5 


„ ils . 7 Cubits. 
5 2 Giant of Strabo, whoſe Skeleton was dug up near g 60 high. 
ingis in Mauritania, and was found to be. — — 
Pliny's Giant, found in a Mountain in C te: 46 
Ihe Skeleton of Aferius, Son of Anacles — 5 
The Skeleton of Oreſtes, dug up by ſpecial Command 6 
the Oracle -—— a — — { 
The Giant, whoſe Bones were found under a large Oak, 
nor far from the Convent of Reyden in the Canton of > 9 
Lucern in Swiſſerland, ; — 4 
Goliath, as deſcribed in Sacred Writs ———— — 6 


The Caſe is ſtil] leſs doubtful with regard to thoſe Bones, which 
were found in France in 1456, in the Reign of Charles VII, by the 
Side of a River in the Barony of Cruſſole (afterwards erected into a 
County not far from Valence. Johannes Marius in Libris de Galliarum 
Illuſtrationibus, Calamæus in ſuis de Biturigibus Commentarijs, Fulgoſus 
in bis Annals, & Job. Caſſanio of Monſtroeuil, in his Treatiſe of Giants 
, ſeverally take Notice of theſe Bones which were ſo large, that 
the whole Height of the Giant, to whom it was thought they belong- 
ed, and who was ſuppoſed to have being the Giant Bria/us, was con- 

_ }ectured to have been of 15 Cubits. The Skull alone was two Cubits 


. C. pag. 20. 6. + Genealogia degli Dei. L. iv. ad fin. Mund. Subter- 
i ae $7. & ieq, | 
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thick 
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thick, and the Shoulder-bone fix Cubits broad. Some time after, 


other Bones of this Kind were found in the ſame Barony near the 
ſame Place, Part of which Caſſanio ſaw himſelf, and gives ſuch a par- 
ticular Deſcription of one of the Teeth, as leaves little Room to 
doubt, but that it was the Grinder, and conſequently the other Bones 


the Bones of an Elephant. His Words are“ Miræ magnitudinis den. 
tem nulta ibidem conſpeximus, longitudine unius pedis, pondere librarum 0&9, 


multo autem oblongior quam craſſus viſus eſt, radiceſque aliquot habere quiby, 


 gingive inherebat. Viſa eſt inſuper ea pars, qua cibus terebatur, aliquay. 


tulum concava, latitudine digitorum quatuor. He adds farther, That 


ſuch another Tooth was kept at Charmes, a neighbouring Caltle, 
that he meaſured the Length of the Place, whence theſe Bones were 


dug, and found it to be nine Paces ; that ſome Time after mort 


Bones were diſcovered at the fame Place, and that the Country all 


thereabouts was very mountainous, and ſuch, as the Giants in all 


Probability delighted to dwell and command in. I have ſeen ſome of 
| theſe Bones brought by a very curious French Merchant from this 

laſt mentioned Place, which I took to have belonged to an Elephant, 
by ſome large Cells between the Tables of the Skull, which are in 


the Skull of that Animal. ey 


Hieronymus Magius F gives an Account of a very large Skull, ele. 
ven Spans in Circumference, and ſome other Bones, probably be. 


longing to that Skull, which were dug up near Tunis in Africa by two 


Spaniſh Slaves, as they were ploughing in a Field. He was informed 
of this Matter by Melchior Guilandinus, who ſaw the Skull himſelf, 


when he had the Misfortune to be taken by the Rovers, and carried 
into Slavery to that Place in the Year 1559. I am the more inclined 
to believe, that this Skull and Bones was Part of the Skeleton of an 


Elephant, becauſe, as I ſhall ſhew hereafter, a like large Skeleton : 


was dug up near the ſame Place ſome Time after, which by one of 


the Teeth ſent to Peire was made out to have been the Skeleton of 
an Elephant, 3 | 


I now come to thoſe Bones, Teeth and Tuſks, (or Horns, as ſome 


call them) which are mentioned by Authors to have been dug up 


in divers Parts of the World, and have been made out by them, or 
do otherwiſe appear by their Deſcription and Figures, indiſputab!y 


to belong to the Elephant. „ © 
Johannes Goropius Becanus ||, notwithſtanding he lived in an Age, 


when the Stories of Giants were very much credited, and had found 


their Advocates, even among Perſons eminent for their Learning and 
Judgment, yet ventured to aſſert, that the Tooth, which was kept 


and ſhewn at Antwerp, as the Tooth of that unmercifull Giant, 
whoſe Defeat, brought about as they pretended, by Brabo a Son 0! 


Pag. 62. + Miſcellan. Lib. i. Cap. ii. pag. 19. 6. || Originum Antwe!- 
pPianarum Libro, ii. quem Gigantomachiam appellavit, pag. 178. 
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have given Occaſion to the building of that Caſtle and City, was 


nothing but the Grinder of an Elephant. However diſpleaſing this 


Aſſertion might be, as Goropius farther adds, to thoſe who are delighted 
with ſuch idle and ridiculous Stories, yet to the Judicious it will ap- 
pear the leſs ſurprizing, on Account of what paſſed not long before 


he wrote this Book, when the almoſt entire Skeletons of two Ele- 
phants with the Grinders, and likewiſe the dentes exerti, or Tuſks, were 


found near Wielworda, Vilvorden, as they were digging a Canal from 
Bruſſe!s to the River Rupel, to defend that Town aud Country from 
the Incurſions of thoſe of Mechlen. Goropius conjectures, that theſe 
Elephants had been brought thither by the Romans, at the Time ei— 


ther of the Emperor Galen, or Pojthumns. 


A very large Skeleton, likewiſe of a Giant, as pretended, was 
dug up near Tunis in Africa about the Year 1630, whereof one Tho- 
mas d' Arcos, who was then at that Place, ſent an Account, together 
with one of the Teeth, to the learned Peireſtk. The Skull was ſo 
large, that it contained eight Meilleroles (a Meaſure of Wine in Pro- 
vence) or one Modius, as Gaſſendus calls it *, or a Pint and a Half 


Paris Meaſure. Some time after a live Elephant having been ſhewn_ 


at Toulon Peireſk, ordered that he ſhould be brought to his Country 
Seat, on Purpoſe to take that Opportunity to examine the Teeth of 


the Creature, the Impreſſions whereof he cauſed to be taken in Wax, 


and thereby found, that the pretended Giant's Tooth ſent him from 
Tunis, was only the Grinder of an Elephant. This is the Second large 
Skeleton dug up near Tunis in Africa, and it appearing plainly by the 
Tooth ſent to Peirœh, that it was the Skeleton of an Elephant, it 
may from thence very probably be conjectured, ſome other Cir- 
cumſtances concuring, that the other allo, which Guilandinus ſaw 
there, muſt have been rather of an Elephant, than of a Giant. 

Thomas Bartholin | mentions the Grinder, or Maxillar-tooth of an 
Elephant, which was dug up in Hand, and ſent to him by Petrus 


Reſenius. It was turned to a perfect ſtony Subſtance, like Flint, as 


was alſo the Tuſk of a Roſmarus dug up in the ſame Iſland. 

A large Tooth, which by it's Shape appears plainly to be the Grin. 
der of an Elephant, is defcribed and figured by Lambecius ||, who 

had it out of the Emperor's Library, though he could not be inform- 


ed where it was found, or how it got thither. It weighed 28 Ounces, 


and was commonly taken to be the Tooth of a Giant. Antonius de 
Pozzis, chief Phyſician to the Emperor, in a Letter to Lambecius 
, affirms it to be an Elephant's Tooth, and conjectures, that it was 


dug up at Baden, about four Miles from Vienna, where, but a few 


Gaſſendus in vita Peiresk. Lib. iv. Anno 16322. / AQ. Ladle. & Phitoſoph. 
Hen. Tom. I. Obſ. xlvi. pag. 83. Biblioth. Ceſar. Vindob. L. VI. pag. 311. 
Ib. Lib. Vi. fog. 317. 4 | | 


Years 


Fulius Ceſar, and King of the Arcadians, was fabulouſly reputed to 
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Years before he wrote this Letter, they had found alſo the Os 7}; 


& femoris of an Elephant, 


Another Tooth, probably of an Elephant too, is deſcribed and 
figured by Lambecins *, who had it out of the Emperor's Library 


I: weighed 23 Ounces, and was found in the Year 1644 at Krembs, in 


the lower Auſtria, as they were increaſing the Fortifications of that 


Place. 


The Year following, when the Swedes came to beſiege the Town 


of Krembs, a whole Skeleton of a Giant, as was pretended, was found 


at the Top of a neighbouring Mountain, near an old Tower, Th; 


Beſiegers, in their Intrenchments there, being very much incommad. 
ed by the Water that came down from Mountains, dug a Dito. 
three or four Fathoms deep, to lead it another Way. It was in gig. 
ging this Ditch they found the Skelton aforeſaid, which was ver; 
much admired for it's unuſual Size. Many of the Bones, chiefly tho(e 
of the Head, fell to Pieces upon being expoſed to the Air, others 
were broke by the Careleſſneſs of the Workmen ; ſome elcaped en— 
tire, and were ſent to learned Men in Poland and Sweden. Among 


theſe was a Shoulder-bone, with an Acetabulum in it large enough to 


hold a Cannon-ball. The Head, with Regard to it's Bulk, was com. 
pared to a round Table, and the Bones of the Arms (or Forelegs) 


as thick as a Man of an ordinary Size. One of the Grinders, weigh- 


ing five Pounds, was given to the Jeſuits at Krembs : Another is figu- 
red by Happelius (in his Relationes Curioſæ, Tom. iv. fag. 47, 46.) to 
whom I am indebted for this Account, and it appears plainly by the 
Pigure of it, that it is an Elephant's Tooth. It weighed four Pounds 
three Ounces Nuremburg Weight. 5 


Again, in Lambecius his Bibliotheca Ceſarea Vindobonenſis T, are 
two Figures, and the Deſcription of a very large Elephant's Tooth 


which weighed 44 Pounds. It was ſent from Conſtantinople to Vienna 
in 1678, and offered to be fold to the Emperor for 2000 Kid. 


having been before, for it's unuſual Size, and pretended great Anti. 


quity, valued at 10,000 Rixdollars. They pretended that it was found 


near 7eru/alem, in a ſatious ſubterranean Cavern, in the Grave of a 
Giant, which had the following Inſcription upon it in the Chai, 


Language and Characters; Here lies the Giant OG; waence it Was 
_ conjectured to have been the Tooth of Og, King of Baſan, who wi 
defeated by Moſes, and who only remained of the Remnants of Giants; 


whoſe Bed. ſtead was of Iron, nine Cubils was the Length thereof, and four 


Cubits the Breadth of it, after the Cubit of a Man ||. As the whole Story 
looked very like an Impoſition, the Emperor ordered, that the Tooth 


ſhould be ſent back again to Conſtantinople. 8 
Hieronymus Ambroſius Langenmantel, a Member of the Imperia. 
Academy of Sciences, inſerted into the Ephemerides of that Academy 


* Tb. Lib. vi. pag. 313. 4 Lib. viii, pag. 652, | Deuteronom. Ch. _ Yes 
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Skeleton. 


Elephants Teeth and Bones found under Ground. 

an Abſtract of a Letter to himſelf *, from Johannes Ciampina in Rome 
concerning ſome very large Bones, to wit, the Shank- bone, the Shoul- 
der. bone, and five Vertebræ, of the Number whereof was one of 
the Vertebræ of the Neck, which were dug up near Vitorchiany, in 
the Biſhoprick of Viterbo, in the Lear 1687. They weighed altoge- 
ther upwards of 180 Roman Pounds, and having been compared with 
other the like Bones in ſeveral Collections at Rome, particularly the 
Chiſian one, they appeared to be by far the largeſt. Moſt People 


took them to be the Bones of a Giant, but Ciampina, and ſome others, 
taking them, with more Probability, for the Bones of an Elephant, 


or ſome other large Animal, and knowing that there was in the Me- 
dicean Collection at Florence a compleat Skeleton of an Elephant, 


they procured a Copy of it, and found upon Compariſon, the above- 
mentioned Bones ſo exactly to correſpond with it, as to leave no 


Room to doubt, but that they had been Part of an Elephant's 


The Skeleton of an Elephant which was dug up in a Sand-pit near 


Jonna in Thurengen, in 1695, is one of the moſt curious and alſo the 

moſt compleat in it's Kind, foraſmuch as they found the whole Head, 
with four Grinders, and the two dentes exerti, or Tuſks, the Bones 
of the fore and Hind-legs, one of the Shoulder-bones, the Back- 


bones, with the Ribs, and ſeveral of the Vertebræ of the Neck. But 
the whole hath been ſo accurately deſcribed by Wilhelmus Earnejtus 
Tentzelius Hiſtoriographer to the Dukes of Saxony, in a Letter to the 


learned Magliabechi, printed in the Philoſophical Tranſattions Þ, that 


it is needleſs to add any thing, the rather, as that Gentleman was 
pleaſed to oblige the Royal Society with ſome Pieces of the Bones of 


this Elephant, with Part of the Skull, wherein appeared it's Cells, 


ſome of the Grinders, and Part of the dentes exert: ; all which being 
produced ata Meeting of the Royal Society, were found exactly agree- 


able to his Deſcription, and ordered to be carefully preſerved in 


their Repoſitory. From the Surface of the Ground down to the Place 
Where theſe Bones were found, the Diſpoſition of the Strata, or Lay- 


ers, was as follows: A black Soil four Foot deep, Gravel two Foot 
and a Half, the Middle whereof was made up of Ofteocolla, and 
Stones to the Depth of two Foot, Oſteocolla and Stones half a Foot, a 
ſandy Clay fix Foot, with about two Inches of Oſteocolla in the 
Middle, Oſteocolla and Pebbles one Foot, Gravel ſix Foot, 2 white 


and fine Sand, the Depth whereof was unknown, and in this the 


\ Bones were found. EE 5 
In the Second Volume of Count Mar/il''s Danubius, where he treats 


of the Antiquities he obſerved along, this River, there is Mention 


made of ſeveral Bones and Teeth of Elephants, which that inquiſitive 


Nobleman met with in Hungary and Tranſylvania, and which are now 


* Decur. ii. Annus vii. s. 1688. Obſ. cexxxiv. pag. 446. 
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in his valuable Collection of Natural and Artificial Curioſities at 


Elephants Teeth and Bones found under Ground. 


Bologna. According to the beſt Information, the People of whom 
he had them could givehim, they were found in Rivers, Lakes, ang 


Pools. One of the Vertebræ, a Grinder, and a conſiderable Part of 


the dens exertus, or Tuſk, were found in the Lake, or Pool of Hina. 


Two Fragments of the Os Tibie, a little corroded on the Inſide 
were taken out of a Pool near Fogheras in Tranſylvania, once the Seat 
of the Princes of that Country; and the whole lower Jaw, with two 


Grinders as yet ſticking in it, he had from ſome Fiſhermen, wh, 


found it in the ſtanding Waters by the River Tibiſcus, a little above 


Die Romerſkantz, or the Roman Fort, All theſe the Author cauſed to 


be figured as big as the Life. I have above related the Opinion t 
_ Goropius about the Antiquity of thoſe two Elephants, the Skeleton; 
Whereof were found near Vilvorden, which he traces no higher thay 


the Time of the Romans, and their Expeditions into thoſe Countries 
particularly under Gahan and Poſthumus. Count Marfſili is of the 


ſame Opinion with Regard to thoſe Bones and Teeth found by him i: 
Tranſylvania, He takes Notice, that whoſoever is acquainted with 


the vaſt Uſe the Romans made of Elephants in their military Expe. 


| ditions, ought not to be ſurprized that there are Bones and Tet} 


found of them in thoſe Northern Countries, where otherwiſe ther: 


Cannot have been any; and he urges, as a farther Proof of this Al. 


ſertion, That they are found in Pools and Lakes, it having been the 


Cuſtom of the Romans, to throw the Carcaſſes of dead Elephants in- 
to the Water, as it is ſtill practiſed to this Day with the Carcaſſes of 
| Horſes and other beaſts, to prevent the Diſtempers and other Incon- 


veniences, which their Putrefaction might otherwiſe occaſion. O 


| the other Hand, there are many Arguments, taken from the Large- 
neſs of the Beaſts, the Skeletons. whereof are thus found under 


Ground, which ſometimes far exceeds any that was, or could have 


been brought alive into Europe, from the Condition they are founc 
in, and from the particular Diſpoſition of the Strata above ti: 
Places where they are found, whereby it appears, almoſt to a De. 
monſtration, that they muſt be of much greater Antiquity, and thi! 


they cannot have been buried at the Places where they are found 
or brought thither any otherwiſe, but by the Force of the Waters 
of an univerſal Deluge. To inſiſt only upon one of theſe Arguments 
If the Skeletons of Elephants, which are thus found under Ground, 
and at conſiderable Depths too, had been buried there either by the 
Romans, or any other Nation, the Strata above them muſt neceſſa 
rily have been broken through and altered; whereas on the contrary, | 
ſeveral Obſervations inform us, that they were found entire, whence 


it evidently appears, that what is found underneath, mult have beer: 
| lodged there, if not before, at leaſt at the very Time when thele 
Strata were formed; conſequently long before the Roman. = 
there is another Argument, which ſeems to me to bear very "©. 


2 | again}, 


Elephants Teeth and Bones found under Ground. 


againſt the Conjectures of Goropius and Count Marſili. Tentzelius 
hath already mentioned it, and it is urged from the great Value of 
Ivory at all Times, and particularly among the Romans, which ap- 
pears by many Paſſages in antient Authors; as for Inſtance, by a 


very remarkable one in Pliny *, who takes Notice, That among the 


valuable Preſents, which the Ehiopians were obliged to make to the 


Kings of Perſia, by Way of a Tribute, there were twenty large 


Teeth (unqueſtionably the dentes exerti) of Elephants, and then adds, 
Tanta ebori auctoritas erat, Now it is to be preſumed, that the Ro- 
mans would not have neglected to take away the Teeth, and par- 
ticularly the dentes exerti of dead Elephants, before they flung their 
Carcaſles into the Water, whereas there hath ſcarce been any Skele- 
ton, or any Part of the Skeleton of an Elephant dug up any where, 
but the Teeth were found along with them, and even among thoſe 
figured by Count Maſſili, there are three Grinders, and a conſidera- 
ble Part of one of the dentes exerti. | 5 
Dr Robert Plott in his Natural Hiſtory of Staffordſhire Þ, ſays, That 
he was preſented by William Leveſon Gower of Trentham, Eſq; with 
the lower Jaw of ſome Animal, with large Teeth ſticking in it, dug 
upin a Marle-pit in his Ground, and which upon Compariſon he 


found exactly agreeable to the lower Jaw of the Elephant's Skull in 


Mr A/hmole*'s Mujeum at Oxford. 


In the Muſeum of the Royal Society there are two Foſſil-bones of E. 


lephants: One was given by Sir Thomas Brown of Norwich, the other 
was brought from Syria for the Os Tibiz of a Giant, but Dr Grew || 
proves by an exact Computation, that it can never have been the 
Os Jibiæ of a human Skeleton, by being full twenty times as thick, 


and but three times as long. It is an Engliſh Yard and half a Foot 


long, and hath a Foot in Circumference, where it is thinneſt. 
Dr Grew obſerves, that by the Figure it appears to have belonged 
to the Leg, and not to the Thigh, and he conjectures the whole E- 
lephant to have been about five Yards high. 


Before I diſmiſs this Subject, I mult beg Leave to mention a few 


more. Geſner ** takes Notice, that he was preſented by a Poliſſʒ No- 
bleman with a Tooth four times as large as that, which he figured 
under the Title of Hippopotamus in his Book de Aquatilibus, It was 
found under Ground, as they were digging for the Foundation of a 
Houſe, together with a very large Horn, as they called it, which 
many took to be an Unicorns's Horn, but wrongly, as he, Gef- 
ner, thought, becauſe of it's being too thick and too crooked. It is 
very probable, that this pretended Horn was the dens exertus of an 
Elephant. The ſame Author mentions a ſubterrancous Cavern near 
E/bingeroda, wherein were found the Bones and Teeth of Men and 


Lib. Xii. eap. 4. 1 Ch. vii. F. 78. pag. 78. | Mulzum Reg. Soc. p 22 
De Figuris Lapidum, pag. 157. pes | #7 
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Animals ſo large, that it was ſcarce credible, that ever any of that 
bulky Size ſhould have exiſted. 

The Grinder of an Elephant, petrified, is kept in the King of 
Denmark's Cabinet at Copenhagen, as appears by the Catalogue +. 
= there is no Mention made how it came thither, or where it was 
ound. 

They ſhew in the ſame Collection a large Thigh-bone, which 
weighs about twenty Daniſh Pounds, and is above three Foot i 
Length . Ir is ſo old, according to the Author of the Catalogue, 
that it is almoſt become ſtony. The ſame Author takes Notice ot 
another large Bone, then in the Collection of Olo Sperling, which 
| weighed 25 Pounds, and was four Foot long. It was, as Heri, 
told him, found in the Year 1643 at Bruges in Flanders, near be 
public Priſon, in Preſence of Bernard de Arauda, and Ser ing's Fa- 
ther, who ſaw the whole Skeleton there, which was of twenty Yard; 
of Brabant in Length. 5 8 2 
A Piece of Ivory was dug up in a Field on the River Viſtula, about 
fix Miles from Warſaw, which having been ſhewn at Dantzic to Ca. 
briel Rzaczynſ#i, Author of the Natural Hiſtory of Poland, it ſecmed 
to him to be the dens exertus of an Elephant ||. 

In the Notes upon the laſt Edition of Dr Herman's Cynoſura Medica, | 
publiſhed by Dr Boecler of Straſburg **, under the Title of Unicer;y 
Foſfile, there is Mention made of a remarkable Piece of Foſſil Ivory, | 
or rather of an Elephant's Tooth, in the Hands of 7aques Samſon d 
Rathſambauſen de Ehenweyer, an Alſatian Nobleman, It was found in 
the Rhine upon one of his Eſtates near Nonneville, and was three 
Paris Foot, three Inches and a Half long: It had near a Foot 2: 
the Baſis in Circumference, where thickeſt, and about eight Inches 
and a Half at the other Extremity. It was filled within with a Sor: 

of Marle, but the outward Surface was ſtony in ſome Places, an“ 
bony in others. The hony Part ſcraped, or burnt, ſmelled like Ivo 
ry. The Scrapings boiled made a Sort of Gelly. The Author ct 
the Notes adds, That they find Foſſil Ivory in leverai Parts of K 
rope, particularly in the Schwarizwald (Sylva Hercyma) in Moravia, in 
Saxony, and near Canſtad in the Dutchy of Mirtemberg. _ 
An Account XIV. I went to the Fullers- Earth Pits at Wavendon near Mober, 
6” the Pits for where there are ſevera] Pits now open; but, as Men were then 2! 


4 * work only in one, and I underſtood the Earth was diſpoſed in much 


0 bs the the ſame Manner in all, I did not trouble my {elf to go down Int 
Rev. Mr more than that wherein they were then digging s in which I found 


B. Holloway, Things diſpoſed thus. 3 3 7 
F. R. S. N. From the Surface, for about ſix Yards Depth, there are ſeveral 


* Layers of Sands, all reddiſh, but ſome lighter coloured than others, 


0 Mu. Regium. Part I. F. vii. No. 109, + Ibid. Part I. 5. i. No 75. ; 
| Rzaczynski Hiſt. Nat. Reg. Polon. pag. 2. * 1726. 4'9, P. iii. pag. 133 
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An Account of the Pits for Fullers-Earth. 


under which there is a thin Stratum of red Sand-ſtone, which they 
break through; and then for the Depth of about ſeven or eight Yards 
more, you have Sand again, and after that come to the Fullers- Earth 

the upper Layer of which, being about a Foot deep, they cal] the 
Cleage 3 and this is by the Diggers thrown by as uſeleſs, by reaſon of 
it's too great Mixture with the neighbouring Sand, which covers, 


and has in ſinuated itſelf among it: After which they dig up Earth 
for Uſe, to the Depth of about eight Feet more, the Matter whereof 


is diſtinguiſhed into ſeveral Layers, there being commonly about a 
Foot and an half between one horizontal Fiſſure and another. Of 
theſe Layers of Fullers. Earth, the upper Half, where the Earth 
breaks itlelf, is tinged red, as it ſeems by the running of Water from 
the ſandy Strata above; and this Part they call the Crop; betwixt 
which and the Cledge above mentioned, is a thin Layer of Matter not 


an Inch in Depth, in Taſte, Colour, and Conſiſtency, not unlike to 
Terra Faponica. The lower half of the Layers of Fullers- Earth, they 


call the Wall- Earth; this is untinged with that red above- mentioned, 


and ſeems to be the more pure and fitter for Fulling; and underneath 


all is a Stratum of white rough Stone, of about two Foot thick, 


which, if they di ig through, as they very ſeldom do, they find Sand 


again, and then is an End of their Works. 
One Thing is obſervable in the Site of this Earth, th „ that 
it ſcems to have every where a pretty equal horizontal Level; be- 
cauſe they ſay, that when the Sand-Ridges at the Surface are higher, 


the Fullers- Earth lies proportionably deeper. 


In theſe Works they feldom undermine the Ground, but as they 


* dig away the Earth below, others are employed to dig and carry off 
the Surface, otherwiſe, the Matter above, being of ſo light and 


flitting a Nature, would fall in and endanger the Workmen: For, 


as was obſerved before, that & ratum of Sand- Stone, which occurs be— 


fore they come to the Fullers-Earib, does not lie, as in Coal, Pits, 
immediately over the Matter they dig for, like a Cieling, but even 


in the midſt of the ſuperjacent S!rata of Sand, and therefore can be 


no Security to them if they undermine. 


The perpendicular Fiſſures are frequent, and the Earth in the Stra- 
/1, beſides it's apparent Diſtinction into Layers, like all other Kinds 


of Matter, by reaſon of it's peculiar Unctuouſneſs, or the running 


of the adjacent Sand imperceptibly among it, breaks Itſelf 1 into Pieces 
of all Angles and Sizes. 


For the Geographical Situation of cheſe Pits, they are digged in 


that Ridge of Sand-Hailis by Woburn; which near Oxford is called 


Shotover; on which lies Newmarket-Heath by Cambridge, and which 
extends itſelf from Faſt ro Weſt, every where, at about the Diſtance 
of eight or ten Miles from the Chiltern Hills, which in Cambridgeſhire 


are called Gog-Magog; in Bucks, and Oxon, the Chiltern Hills, from 


the chalky Matter, of which they chiefly conſiſt: which two Ridges 
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An Account 
of the Strata 
a Coo: 
Mines, &c. 
By John Stra- 
chey, E/q; 
F. R. S. No. 
391. p. 395. 


Of 1 the Strata in Coal-Mines, &c. 


you always paſs, in going from London into the North, North. Eaft, 
or North-Weſt Counties in the. Manner I before- mentioned: After 
which you come into that vaſt Vale, which makes the greater Part gf 


the Midland Counties of Cambridge, Bedford, Bucks, Northampton, 


Oxford, and Glouceſter, and in which are the Rivers Cam, Ouſe, Nen, 
Avon, Iſis, and others; which I take Notice of, becauſe it confirms 
what you ſay of the regular Diſpoſition of the Earth into like S!-atg, 


or Layers of Matter, common:y through vaſt Tracts, and from 
whence I make a Queſtion, whether Fullers- Earth may not probably 
be found in other Parts of the ſame TO of Sand- Hills, among o. 


ther like Matter. 


XV. It was ſome Time ſince, that in a Letter to one of the Mem. | 


bers of this Society, I gave an Account of the ſeveral Strata of I.rths 
and Minerals, found in fome of the Coal-Works in Somerjet/#i ire, 
which was printed in Philo/. Tyanſactions, No 360. But there is one 
great Error in the Print; for whereas I ſaid, that in thoſe Parts they 


never meet with Freeſtone over the Coal; the Printer, by miſtake, - 


calls it Fireſtone; whereas Fireſtone is always found in thoſe Mines, 


contrary to the Works in Stafford/hire, Newcaſtle, and Scotland, where | 


- Freeſtone does, indeed, lie over. the Coal. I have farther obſerved 
the Strata of Stone, Clay, and Marle, of the interjacent Hills, 


where, under the black Marle, lies a ſpongy yellowiſh Earth; all 


this lies above the red Soil, which J have ſaid is generally the Surface 


of the Vallies, where the Coal i is found, And as this red Mould on 7 


the Surface degenerates into Marle or Loom, ſo, towards the North- 


Weſt, beyond or without the Veins of Coal, about Winford, in the 


fame County, it turns to Ruddle, or Red- Okre, uſed chiefly for 
marking of Sheep, and for ground Colours or Priming, inſtead of 


Spaniſh Brown; and often counterfeits Bole Armoniac. 


Ag. 72. 


Fig. 73. 


But as I never heard any Coal was found to the Welt or South of 


 Mendip-hills, fo Cotſwold, to the North-Eaſt, and the Chalk-Hills of 
Marlborough-Downs and Salt iſbury Plains, ſeem to ſet Bounds to the 


Coal Country, to the Faſt and South, Eaſt of which Fig. 72. may be 
ſuppoſed a Section from South-Eaſt to North-Weſt, viz. from the 
Dip to the Riſe; and Fig. 73. at right Angles, from South. Welt to 


North- Eaſt, on the Drift or Level. 


1 mention this by way of Correction and Addition to my former 


Obſervations of the Coal-Works in Somerſetfhire, I have ſince had 


Opportunities to be underground, and view ſeveral Coal- Works in 
Scotland and Northumberland, and to obſerve the ſeveral Strata there. 


At Widdrington they have four Fathom Clay, then a Seam of Coal, 


about fix Inches thick, not worth working; then a white Freeltone ; 


then an hard Stone, which they call a Whin; then two Fathom of 


Clay; then a white ſoft Stone; and under that a Vein of Coa! three 
Feet nine Inches thick. This is a ſmall Coal of the ſame Nature, bat 


not ſo good as the Newcaſtle-Coal which comes to London ME 
3 | | — heile 
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Of the Strata in Coal- Mines, &c. 


Thefe Veins dip to the South-Eaſt, one Yard in twenty, Near 


Tranent, in Eaſt-Lothian in Scotland, the Coal dips allo to the South- 
Eaſt, in the ſame Proportion; but at Baldoe, in the Pariſh of Camp- 
ſj, three Miles from Yb, it dips to the North-Eaſt; and at 
Madeſtone, near Falkirk, to the ſame Point, and in the ſame Propor- 
tion. The Strata of Earths and Minerals, at theſe Places, agree ve- 


ry near: They have, as the Ground riſes or falls, one, two, or three, 


Fathom of Clay; then eleven Fathom of Slate, or Coal-Clives ; one 


Fathom of Limeſtone; under that two Fathom of Slate, Earth and 
Stone; and then Coal. And all theſe agree in this; that the Pits 


generally need no Timber, and have a good Roof, which is ſuppor- 
ted by Pillars of Coal, which they leave in the working. At Bal- 


doe, the Coal is commonly forty-five Inches thick; and all along 


for ſome Miles Eaſtward thence, on the Sides of the Hills, are 
Crops of Coal and Limeſtone; and oftentimes the Tenants ſpit up 
as much as will ſerve their Turn for a Winter's burning, juſt under 
the Surface; for there wants a Market, and it is ſcarce worth work- 


ing for Sale. And to the North-Weſt and North, in the Drift of the 
Coal in higher Ground, and, conſequently, lying over it, there ap- 


pear, in the Sides of the Hills, Seams of Spar and Lead, the Drift 
of which is North-Eaſt, and lies almoſt perpendicular; but what 
Obliquity there is, pitches to the South-Kait: Art Auchenclaugh, fix 
Miles Eaſt from Ky//ith, there is a Coal eighteen Feet thick; this 
dips one Foot in three, and is not purſued by reaſon of Water; and 
for want of a Market, will not quit the Colt of draining, At Made- 
ſtone, the Coal is four Feet and a half thick, above three Fathom. 


and a half deep: They land it (as at many Coalhews in the Coun- 


try) on Girls Backs. Near Jranent are three different Veins wrought. 
the undermoſt is about eighteen Fathom from the Surface, called the 
9/lenty Coal, four Feet and a Half thick; it is a hard but not large 


Coal, makes a clear and ſtrong Fire; lies ten Fathom under the main 
Coal, which is nine or ten Feet thick, and comes out very large. It's. 


Roof is of Freeſtone under which I walked backward and forward 
two Hours; but had no Opportunity to make any other Obſervation. 
on the upper Vein, than that it is about four Feet thick, and neither. 
lo hard or large as the other. 7 


— 
n 


— — r — — — A. _ _ 2 8 n 
r - . — > - OF 2 — " 2 — — * 
— = - 2 — 2 — < 2 . : — . — — — — — 
2 wy * © — — 7 n = = - — S 2 5 * = * 1 wy 
— 2 * - — — - 1 — - - -- — 2 . — 3 I > 
- — — 2 2 — — — — of , - — 2 52 
: — 2 — CARS — . — 
— — 1 - — — * * " 
_ Y — - — = I _ — & is 
— - = == 


— 


— — — — 
7 GT EP" = ———— 
SW 2; 


— — nn. == — 
. — — _ 2 = 3 3 
— . . ̃ ̃ ——  ___ 
4 — — — 
4 2 - 2 BE 


—— 8 - 
— — * 
— 


As have, in Fig. 72 and 73. drawn the different S rata (which have g. 72K 54. 
come to my Obſervation) on a ſuppoſed Plane, as they there lie; in | 
Fig. 74 and 75. I protract the ſame in a globular Projection, ſuppo- Fg. 74 & 75, 
ſing the Maſs of the Terraqueous Globe to conſiſt of the foregoing, 
or perhaps, of ten thouſand other different Minerals, all originally, 
whilſt in a ſoft and fluid State, tending towards the Center. It muſt 
mechanically, and almoſt neceſſarily, follow, by the continual Revo- 
:ution of the crude Maſs from Welt to Eaft, like the winding up of 
a Jack, or rolling up the Leaves of a Paper-Book, that every one | Rik 
of theſe S/rata, though they each reach the. Center, mult, in ous agus 7 
| | JAC. I 
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Place or other, appear to the Day; in which Caſe there needs ng 
ſpecific Gravitation to cauſe the lighteſt to be uppermoſt, 6c, for 
every one in it's Turn, in ſome Place of the Globe or other, will be 
uppermoſt ; and, were it practicable to ſink to the Center of the 
Earth, all the Strata, that are, would be found in every Part, and 
according to the Poet, Ponderibus librata ſuis. Add to this, that in all 
Places within my Knowledge, the Obſervation of * another Member 
of the Society has held good, that the Precipices of all Hills are to 
the Weſtward, whereas the Aſcent to the Eaſt is more gradual. The 
farther Enquiry into which I offer to the Curious, who have better 


Opportunity. = 5 ä 
An Accoant XVI. Our Marle is found no where but in the Bottoms of low 
of the Strata Boggs, where we ſearch for it with Augres, and find it at the depth 
met with in of ſeven, eight, or nine Foot: This in many Places occaſion great 
digging for n 4 = 


Marle, and of Expence in draining off the Water, When we think to dig for it 
Horns found We chuſe out fix able Labourers and a Supernumerary ; then we cut 
nde, Ground up a Hole twelve Foot ſquare ; becauſe we judge that this Number 


n Ireland; - . 3 | | | = 
by Mb banks of Men will manage that Pit in one Day, viz. two Men to dig, two 


Kelly. No, Men to throw it up, and two Men to throw it by. The Supernu- 
394. p. 122, merary ſupplies Defects in every part, as will be found neceſlary, 
Poor the firſt three Foot, we meet with a fuzzy ſort of Earth, that 
we call Maß, proper to make Turf for Fuel; then we find a Stra- 

tum of Gravel about half a Foot; under which, for about three 

Foot more, we find a more kindly Moſs, that would make a more 
excellent Fuel: This is altogether mixt with Timber, but ſo rotten, 

that the Spade cuts it as eaſily as it doth the Earth: Under this, for 

the depth of three Inches, we find Leaves, for the moſt part Oaken, 

that appear fair to the Eye, but will not bear a Touch. This Sa- 

tum we find ſometimes interrupted with Heaps of Seed, that ſeem to 

be Broom or Furze-Seed : Nay, in one Place I ſaw, what appeared 

to me to be Gooleberries and Currants : In other Places in the ſame 
Stratum we find Sea-weed, and other things as odd to be at that depth: 

Under this appears a Stratum of blue Clay, of half a Foot thick, 

fully mixt with Shells ; this we look upon to be good Marle, and 

throw it it up as ſuch: Then appears the right Marle, commonly 

2, 3, or 4 Foot deep, and in ſome Places much deeper, which looks 

like buried Lime, or the Lime that Tanners throw out of their 
Lime-Pits, only that it is full mixt with Shells: Theſe are ſmall Per- 
riwinkles, ſuch as the Scots call Freſh Water-Wilks ; though there arc 

among them abundance of round red Perriwinkles, ſuch as I have 

often ſeen thrown out on the Sea- Shore. Among this Marle, and 

often at the bottom of it, we find very great Horns, which we for 
want of another Name, call Elk-Horns Where they join the Head, 

they are thick and round; and at that Joining there grows out 
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Strata of Earths and 


Branch of about a Foot long, that ſeems to have hung juſt over the 
Beaſt's Eyes : It grows round above this for about a Foot and fome 

odds ; then ſpreads broad, which ends in Branches, long and round 
turning with a ſmall Bend. The Labourers are commonly ſo buly, 

that they rarely bring them up whole; yet I have one pretty well, "I 
of which I ſend you an Icon, done as well as I could, but not fo nice. 7% 
as I could wiſh. We have alſo found Shanks and other Bones of thele 

Beaſts in the ſame Place. — 


XVII. After they had paſſed the upper Turf, they came to a blue 4s fecount of 


3 Clay, which held about 3 Foot; then they met with a yellow, brittle be /evera? 


| : . 42 wort los ofr ata of 
Clay, very much like Ochre, uſed by Painters, about two Foot in ths and 


Thickneſs; and next with a Loam of a looſer Texture, which ſpark- Foils found in 


led with a kind of Talc, called by the Naturaliſts Selenites, and /»king rhe 
was intermixed with yellow Ochre. Theſe Selenites, which were Mineral Wells 
plentifully found ſhot in the Clay, were Cryſtals conſiſting of tranſ- * Hel, By: 


2 a | the Rev. Mr 
parent, ſhining, brittle Flakes, ſome of a Rhomboidal, others of a Laas 5 


Conical Figure, but all Hexaedra or Columns of 6 Sides. They of the Place. 


had no ſenſible Taſte of Salt, and the Clay in which they were found Ne. 403. 


was interſperſed with Veins of coloured Earth, of the Colour of Sul- P. 489. 
. 88 3 
Below this, at about 10 Foot deep, they came to a Bed of Stones, 
of a large Size and very hard Texture, coated with Flakes of Gypſum 
of a white and yellowiſh Colour, which run through and divide them 
as it were by various Membranes into different Cells, all filled with 
hardened L. oam of a grey Colour. Theſe Stones, which were all of 
an oval Figure, in Shape reſembling Pebbles, weighed from 10 to 


| bo Pound Weight, and lay all on a Level one by another in the Bed 


of Clay. Here the Springs come in, and below this the Clay was 
darker coloured, and interlaid with Small Shells of the Oyſter, Eſ- 
callop, and Muſcle, Kind, and with a few Belemnites curiouſly ſhap- 
ed. Here they met with Stones of a very cloſe Texture, which when 
waſhed ſeemed to be nothing but a Mals of Shells jumbled and em- 
bodied together. And a little lower the Clay produced ſome Lumps 
of a black, bituminous Sulphur, interlaid with ſome ſmall thin La- 
minz, ſeeming to be metalline and bright like the pureſt Silver : 
Upon firing this ſulphuerous Bitumen on a red-hot Iron, it emitted 
a blue Flame, and ſtrong Smell like Brimſtone, but the Metal was 
loſt. From this Account of the different Strata found in ſinking theſe 
Wells, their Impregnation ſeems to be from Alum, Vitriol of Steel, 
Ochre and Sulphur, and from an accurate Mixture of all theſe, 
which no Art can imitate, it ſeems to derive thoſe admirable Quali- 
ties with which it is endued. . 
Some Conjecture may be made of it's Nature and Qualities from 
the Tinctures it gives upon chymical Experiments: With aſtringent 
Drugs, as Galls, Oak-Leaves and Balauſtines, it ſometimes tinges 
Red, inclining to Purple, and ſometimes will not tinge at all: With 
— a 5 7 wi i IE — | volatile 
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volatile Alkalies, as Spirit of Urine, and Sal Ammon. it turns mil. 
ky, with lixiviate Salts, as Oil of Tartar, per Deliq. Sc. it riſes 
in a white Curdle: But acid ſaline Liquors, as Spirit ot Salt, Nitre, 
Sc. cauſe no Alteration. 

A Gallon and Half of this Water being evaporated ad Siccitatem, 
the Reliquiæ weighed 3 Drams, 1 Scruple and 19 Grains, ſome 
Part of which were white, and ſhot into Striæ like Needles, and 

. -_ Others into Priſms. 

Ihe neighbouring Country | is chiefly a #rong Clay; the Quarries 
produce a very hard Stone, which ſeems to be a Compoſition of 

Shells cloſely cemented and embodied together, and ſome Marcha- 

- © - fires which abound with Sulphur: In linking deep Pits they throw 

, WÞ Sbenen like Iron Oar, and covered with a ſhining metallic Sub- 

+  Rtance and ſerpentine Stones, &c. and the ploughed Fields abound 
with Stones reſembling Shells of the Eſcallop and Cockle Kind, 
 ftriated with ſome Aſtroites, which are all ſtrong Alkalies, and with 
Aqua. fortis, or Spirit of Nitre, raiſe a violent Ebullition. 

4 Deſeription XVIII. In ſummis Grimſulæ jugis paucis abhinc annis detecta eſt, 

E ſome rare nunc exhauſta, in ſaxo medio, cryſtallorum vena, quibus nec majores 
| "Saw new- nec puriores, vidit forte orbis. Maxima earum pars, ad 60 circiter 
| 7 —_— _ , Centenareos, in manibus eſt D. Friſching paſtoris Haſleani, venales om- 
ere nes, ſed pretio, quod ex ſequentibus patebit, haud vulgari, quod 

IV. D. F. R. S. forte, præter puritatem, excuſat rara magnitudo, Præcipuarum en, 
Noe. 398. p. quam nuper ab ipſo expetii poſſeſſore ſeriem! 

200. Num. 1. Duorum vel 23 centenariorum, longa 2 ped. 94 dig. Pe. 
ripheria 3 ped 7³ dig. limpidiſſima, hexagona. Pretium libre I; 
Ludov. aur. 
N. 2 Pondus 136 longit. 2 ped. 3 dig Peripheria 2 ped. 9 
dig. Purpuras quaſdem habet ad marginem, rann cæterùm. 
Pretium libræ 1 Ludov. aur. 

N. 3. Pondus 135 th, longit. 2 ped. 4 dig. Peripheria 3 ped. 2 

dig. limpidiſſima, excepto apice ; pretium libre 4 Floren. 

N. 4. Pondus 96 i, longit. 2 ped. Peripheria 2 ped. 9 dig, pre- 

tium idem. 

Ita deſcendendo pergit ad 10 librarum pondus, qualitatis propor- 

tionis, pretii varii. 

Orte Parti- XIX. Poſtquam inveſtigando compereram Metalla quædam, & 
cles and Struc- ipſas etiam Arenas ex perexiguis ejuſdem materiæ particulis com poli- 
ture of Dia- tas eſſe, meditationem meam converti ad Adamantem ; ſcilicet num 
monds, by Mr 2 
Leeuwenhoek ile etiam ex iſtiuſmodi conſtet particulis, quæ quidem ope microſco 
F. R. S. No. pii conſpici poſſint. 

374 P. 199. Igitur exiguum quendam Adamantem per microſcopium contem- 
platus, in ei Adamantis parte quæ polita non erat, & ſplendore 
earebat, complures particulas oculis obſervavi; & Adamantem ex pai- 


vis particulis NT elle — Verum cum hæc — 
mihi 


2 


Of the Particles and Structure of Diamonds. WW +; 


mihi ſatisfacerent; Adamantem in fruſta confringere decrevi, ut illum 
in fragmentis ſuis conſiderarem. 

Ergo Adamantem, malleo impoſi tum, alio malleo ſemel iterum- 
que percuſſi, qui fic percuſſus in quatuor aut quinque fruſta diſſiliebat. 
Quod cum nondum mihi ſatisfaceret, & Adamantem in exiguiſſimas 
miculas comminuere vellem; fruſtum, quod cæteris majus erat, 
duplici charta circumvolvi, ne que Adamantis miculæ diſſiliendo 
perirent. 

Hic ego duritiem Adamantis admiratus ſum: qui multi vi aliquo- 
ties ictus, in quatuor tantum aut quinque fruſta fine ullis miculis 

diſſiliebat -_ | 
Poſteriora iſta Adamantis fruſtula microſcopio etiam admovi: quæ 

cum perſpecularer, pene omnia ex minutiſſimis particulis compoſita 
eſſe comperi. Cum autem fruſtula illa radiis ſolaribus objicerem: 
quandam quaſi flammulam ex iis emicare Mee & quidem majo- 
Tem, quam unquam vidiſſem. 

Fruſtulum unum oculis Abi; quod locum factors ſux, pla- 
nz quidem ac quadratæ, ſoli directe oppoſitum habebat : qui locus, 
quantum viſu dijudicabam, tribus aut quatuor pilis ment! virilis lati- 
tudine reſpondebat. 

Ex hoc Adamantis fruſtulo tanta aſcendebat copia ardeſcentium 
flammularum, ut plures eſſe numero quam quadringentas judicarem 
Flammularum iſtarum nonnullæ, fed numero paucæ, ſibi erant vict- 
nius junctæ, & reliquis majoris: unde concludebam, ipſas Adaman- 
tis particulas illic etiam allis particulis majores eſſe, vel ordinatius eſſe 
diſpoſitas. 

Exinde oculos converti ad aliud Adamantis froftuliies: paris FTE 
ter magnitudinis cum priori, quod radios ſolares itidem directe exci- 
piebat ; & haud paucioribus exiguiſſimæ molis particulis conſtare 
comperiebam. Ex und fruſtuli illius parte eaque circiter dimidiata, 
ſpecies illæ ardeſcentium flammularum etiam exoriebantur, ſed mole 
minores : in altera medietate flammula quædam cernebatur, aſſidue 
ſe mobilitans, cum continua quadam coruſcatione, que ſpeciem habc- 

bat debilioris fulgetri. 

Cæterum, poſtquam iſta Adamantis fruſtula radiis ſolaribus ſub- 
duxeram, adhuc multiformes rerum ſpecies oculis meis objiciebantur. 
Inter alia ex ſingulis Adamantis particulis flammula quædam in altum 
emicare videbatur. 

Porro, novem præterea Adamantis fruſtula microſcopio applicata 
habebam: & in eorum ſeptem particulas illas agnovi, quas ſpeciem 
flammularum ejaculari dixi. In duobus aliis etiam particulas illas 
agnoſcere poteram, cx quibus Adamantem compoſitum eſſe ſtatui: 
fed illæ planitiem ſuam ita ſoli obverſam habebant, ut plures eodem 
tempore particulas dignoſcerem. 

Mihi autem peramænum erat ſpectaculum, tot intueri imagines 
fammularum, quæ omnes colorem præferebant coruſcum, & pleræ- 
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que viridentem. Iſtud autem inſolens mihi viſum eſt, quod ad flan. 
mularum quarundam extremitatem talis perciperetur in acre motus ac 


vibratio; ranquam ſi flammula adeo illic debilitata foret, ut conſpicua 


eſle deſineret. Pre cæteris autem admirabar, quod ex tali Adaman. 
tis particula circumquaque ignis exiret, debiliter rutilans, ſicuti cum 
fulmen e longinquo coruſcare videmus. Quod quidem tam crebro 
intuente me accidebat, ut oculos avertere non poſſem, niſi jam fati- 
gatos. 5 3 8 
Verum tam jucundo ſpectaculo ſæpius frui decrevi, & fruſtulum 
iſtud Adamantis, donec ſponte a vitro: decidat, microſcopio appli- 
catum relinquere. Neque enim ope glutinoſæ alicujus materiæ affix- 


um eſt vitro: niſi quod vitrum, antequam illi fruſtum Adamantis 
affigerem, humore anhelitus mei irroraſſem. 5 


Cum tam grato ſpectaculo ſolus frui non vellem; quæ modo relata 


ſunt, legenda tradidi cuidam N cui & microſcopium in manus tradidi. 


Cumque poſt aliquantum moræ requirerem; nonne omnia deſcri. 


ptioni meæ convenire comperirent; ille prorſus convenire reſpon- 
dit, & admirationem ſuam ſuper ſpectaculi inſolentia confeſſus 
Porro, cum fruſtulum quoddam Adamantis adhuc microſcopio ap- 
plicatum eſſet, cujus particulas, lamellarum modo ſibi incumbentes, 
viſu dignoſcere poteram; haud abs re me facturum putavi, ft lamel- 


las iſtas delineari curarem, quæ denotantur per ABC. 
Deinde & aliud Adamantis fragmentum microſcopio applicaveram, 


cujus lamellæ, invicem ſuperſtratæ, ſeſe oculis meis diſtinctiſſime 
offerebant; quæ deſignantur per DEFGHIKLM. In hac autem 


figura particulæ illæ five lamellæ, per FG, FH, FI, FK, & IL de- 


notatæ ſunt, reliquis aliquanto craſſiores eſſe videntur: verum iſta 


particulæ ex pluribus lamellis, invicem ſuperſtratis, ſunt compoſitæ. 
In iſta vero fragmenti parte, quam inter DEFM exprimendam cura- 


vi, diſtinctiſſime apparent tenuiſſimæ lamellæ, ex quarum congerie 


totum Adamantem concretum eſſe pro certo habendum eſt. 


Priuſquam ſecundam iconem in charta exprimendam curaveram 
forte celebris Gemmarius, N. Verbrugge, ædes meas preteribat; 


quem ego ad conviſendum Adamantis fragmen, ſicut microſcopio ap: 
plicatum erat, invitavi. Ille fragmen iſtud non ſine admiratione con- 
templatus, quaſdam ſe Adamantum glebulas, que fibi inutiles eſſent, 
mihi miſſuram recepit, 98 ; 


Nec multo poſt bina mihi mittit Adamantum. fragmenta : item 


exiguum Adamantem, ex arte quidem politum, ſed fordidum, ut 


vocant, ſeu vitioſum, 


Cum ſingula ſingulis microſcopiis applicaſſem, primo fragmentum 


iſtud, quod per NO P QR denotatum eſt, delineandum cura“. 
Lineolæ, quæ per totum hoc fragmentum excurrent, revera non 
ſunt niſi lamellæ, ex quibus Adamantes. conſtare modo dixi: & 


Cæterum 
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Cæterum ut eorum, quæ de hac Adamantis glebula, ſive fruſtulo, 
jam dixi, clarior atque diſtinctior fit perceptio; fruſtulum iſtud ea- 
dem prorſus magnitudine exprimi juſſi, quam nudo delineatoris ocu- 
lo, ſine microſcopii ope, offere bat: quæ vera fruſtuli magnitudo, 
exhibetur inter S T. Iſtud autem tantillum fruſtulum ex tam multis Fig. 80. 
ta mque exiguis particulis N eſt; ut qui non viderit, h 
baud poſſit. 

In altero Adamantis fragmento, quod ejuſdem propemodum mag- 
nitudinis erat, lamellæ dignoſci poterant : & pars illius circiter quin- 
ta conſtabat quinquangulo tam polito, tamquam fi ex arte Jevigatum- 
fuiſſet, niſi quod illi affixus eſſet perexiguus Adamas, qui circiter | 
quartam quinquanguli partem obtegebat; & uti clare viſu agnoſce- 

bam, etiam ex lamellis, ſive particulis lamellarum formam habenti- 
bus, concretus erat. 

Quantum ad perexiguum iſtum Adamantem; illum quidem ex 
arte politum, ſed ſordidum ſeu vitioſum eſſe dixi: ſordidos enim vo- 
camus, dum vel ſubflavi ſunt, vel rimis aut lineolis deformes: quam- 
vis nonnullæ hujus Adamantis rimæ atque lineolæ nudis oculis conſpi- 
ci non poſſent; imo, adhibito etiam microſcopio, viſum pene effu- 
gerent. FF 

Exiguus hic Adamas erat quadrangulus: prope unum iſtorum an- 
gulorum, intra ipſum Adamantem, varias vidi particulas ab invi- 
cem ſejunctas; niſi quod aliquantulum ſeſe attingere viderentur, quod 
initio inſolens mihi viſum eſt. Particularum iſtarum maxima coloris 
erat ſubflavi, & altero circiter latior quam craſſior: nec ſplendore 
cedebat vitro. Reliquis particulis variæ erant figuræ; nonnullis e- 
tiam par ſplendor ac prime: nec pauciores eſſe judicabam quam vi- 

ginti: licet delineator tantum numerum non expreſſerit. 

Iſte conſpectus hanc mihi perſuaſionem induxit; quo tempore 
materia, Adamantum productrix, vagabatur in acrez exiguas illas 
particulas, quæ itidem Adama ntes erant, priori quem dixi Ada- 

manti adjacuiſſe: materiam aute m adamantinam, quamdiu talis ma- 
teria acri inſedit, iſtam Adamantum congeriem paulatim circumve- 
ſtiiſſe, & minores Adamantes incluſiſſe majori. 

Qua occaſione recordor complures me habuiſſe Cryſtallos coats: 
figuræ ſexangule: in quarum nonnullis quaſi incluſe jacebant fi- 
gurz quædam perexiguz & oblong, coloris ſubccerulet; ſed dam 
exiles ut, adhibito etiam optimæ note microſcopio, vix agnoſci pot. 
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ſent. 
Porro iſtius Adamantis, quem vitioſum appellavi, veram mag - 
nitudinem delineari curavi: quam expreſſam habes inter & W. Fig. 82, 


Deinde & perexiguos iſtos Adamantes, qui in majorem Adaman- 

tem incluſi exhibentur in icone 81, ſeorſum delineandos curavi; quos 
deſignatos vides per X XZ ABC. Ubi per X YZ denotatur exte- Fie. de. 

rius "Adamantis latus, quod licet ex arte politum; ope tamen microſ- 
<opil conſpecum, colorem tam fuſcum — 
Per. 
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Fig. 83. 


Fig. 84. 


Fig. 85. 


Of the Particles and Structure of Diamonds. 


Per ZABCDE iſti denotantur exiliſſimi Adamantes ; 
juſculo Adamante velut incluſos latuiſſe prxmonui. _ 

Cum poſtea latus Adamantis in icone 81 expreſſi, cui longe mino- 
res Adamantes incluſos fuiſſe mox dicebam, ad microſcopium admo- 
viſſem, Adamantem iſtum variis foraminibus pertuſum eſſe comperi; 
quæ ego foramina tunc facta eſſe cenſui, quando latus illud polieba- 
tur. Ita nimirum ut exiguiſſimi, quos dixi, Adamantes loca illa 
Prius inſederint, ſed poliendo delapſi foramina illa five puteolos pro- 
duxerint, quæ foramina conſpicua ſunt inter FG H. 

Porro exiguum illum Adamantem, inter VW in icone 81 expreſ- 


ſum, in latus ſuum verteram; & ubi craſſiuſculus erat, novaculum 
illi aptaveram, ut Adamantem ipſum ictu mallei diffinderem: quod 


tamen, licet iterato tentanti, non ſucceſſit. 
Quare Adamantem charta munda circumvolutum, imponebam 
malleo; & alio malleo, crebrius ramen feriendo, diffregi. Poſt- 


quam omnes diffracti Adamantis glebulas diverſis microſcopiis appli- 


caveram; unam, quæ plures quam relique lamellas oculis exhi- 
bere videbatur, delineatori effingendam tradidi, quæ denotatur per 
IKLM. Haud tamen poſlibile delineatori fuit eadem perfectione 
glebulam illam exprimere, qua ſeſe oculis conſpiciendam offere- 
bat... © No „„ 1 5 
Cum autem microſcopium, cui fruſtulum illud iconis 84 applicatum 
erat, diverſum eſſet ab 11s microſcopiis, quorum ope alia Adamantis 
fruſta delineari curaveram; Delineator poſtremum hoc fruſtulum ei 


magnitudine expreſſit, quam ſine microſcopio conſpectum oculis of- 


ferebat: quæ vero fruſtuli illius magnitudo exhibetur inter NO. 


Quædam ex his Adamintum fragmentis, ope microſcopia conſide- 
rata, jucundos præbebant conſpectus: quos etiam nonnullis, talium _ 


rerum ſtudioſis, exhibui. Illis autem jucundiſſimum erat, in uno A- 


damantis fruſtulo tam multiplices agnoſcere partes: imprimis etiam 
quod lamellæ, ex quibus Adamantes concreti ſunt, in duobus Ada- 


mantum fruſtulis valde diſtincte poſſent internoſci; nempe dum la- 
mellæ iſtæ juxta ductum longitudinis oculis objiciebantur. 
Exinde ſtudium meum converti ad examen Cryſtalli cujuſdam mon- 


tanæ, ſex lateribus præditæ, cujus longitudo circiter reſpondebat la- 


titudini duorum digitorum, craſſitudo vero minori digito. 


Cryſtallum iſtam in complura fruſta confregi, & fruſta microſco- 


pits applicavi; diſquirere volens num & illa ex ſuperſtratis ſibi lamel- 
lis compoſita eſſent: qua ratione Adamantes magnitudinem ſuam a- 
deptos eſſe dixi. Sed, tametſi perquiſitionem iſtam ſæpius iterave— 


rim, ne tantillam quidem lamellam in iis deprehendi. Iſtud autem in 
Cryſtallis, quas quidem præ manibus habebam, plerumque animad 
verti, in omnibus earum lateribus, quæ numero ſena erant, tranſverſ- 
as protendi lineolas, alias aliis ſitu aliquantulum ſuperiores; tamquam 
ſi illic, increſcentibus Cryſtallis, ortæ productæque fuiſſent: qua ſu- 

— per 


quos in ma? 
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per re, quantumcumque Cryſtallorum numerum ante conſiderave- 
rim, atque confregerim, numquam ipſe mihi ſatisfacere potui. 

XX. Having an Opportunity of diſcourſing with a Gentleman recom- Concerning 
mended to me, that came from the Gold Mines in Brazil belonging Di»monds 
to the King of Portugal, and brought many Diamonds of conſidera- 1 "nt ao 
ble Value, lately found in thoſe Places, I thought proper to deſire 3 jacob de 
of him an Account of the ſame, being the fitteſt Perſon to deſcribe Caltro Sar- 
every minute Circumſtance of it, as one that has lived, and digged Is M. DB. 
Gold there for theſe fifteen Years laſt paſt; and he having obliged Ne. LE 
me with the ſaid Acount, in the Portugueze Tongue I think it will be 2986 
not be unacceptable to the Society, to offer the Tranſlation of it, 5 
which is as follows: 3 „„ 

In the Prince's Town, Capital of the County do Serro do Frio, be- 
longing to the Government of the Gold Mines, there is a Place near 
the ſaid Town called by the Natives Cay the Merin, where they uſed 
to dig Gold for many Years, as alſo from a ſmall River called d 
Milbo Verde, The Miners that digged Gold in thoſe Places did turn 
up the Ground and Sands of the Banks of the ſaid River, to extract 
the Gold therefrom, and by ſo doing found ſeveral Diamonds, which 
then they did not prize as ſuch; for ſome of the Miners kept 
ſeveral Stones for their Figure and Curioſity, which Stones (though 
ſo valuable) by Length of Time they neglected and Joſt, and did the 
ſame till the Year 1728, at which Time one of the Miners lately 
coming to work there, and better acquainted, deemed them to be 
Diamonds, made Experiments upon them, and finding them really 
ſo, began to ſeek for them in the ſame Ground and Sand, where the 
former Miners had ignorantly left them, ſo did the reſt of the People 
follow his Example. jj ar on feta 

After they had thoroughly examined the Places aforeſaid, they 
began to ſearch for them in the River itſelf, and do actually find 
Diamonds there, but with more Trouble and Difficulty ; for in the 
former Places they found them together among the Earth and Sand, 
as they lay ; but in the River, as the Sand is more diſperſed, they 
lie farther from one another, | 855 uy 

Experience and common Reaſon teaches the People there, that 
theſe Diamonds came from another Place by the Current of the Wa- 
ters, and are not the natural Product of the Situation where they 
now are found. os „„ „ 

They are uſing all poſſible Diligence to find out the Place where 
they grow. They have not yet diſcovered it; but their great Hopes 
are very much encouraged upon the Account of having near the ſaid 
Situation ſeveral Mountains, where nothing is to be ſeen but fine ſolid: 
Cryſtal Rocks. 2 „ N 5 

The Diamonds that have been found, are commonly from one 
Grain to ſix Carrats, ſome larger, and among theſe one of forty-five 
Carrats, The Colour, Solidity, and reit of their Proporties tn : 


* 


232 A Leaf impreſſed in Amber. 
ſame as the Oriental ones; only it was obſerved, that thoſe Diamonds 
that lay more ſuperficially, and expoſed to the Air and Sun were 
more ſcurfy, and by. Conſequence loſt more by poliſhing than the 
Scher. 

An Account of XXI. Inter Corpora Naturalia Succinis a Natura incluſa, illa log. 

a Leaf of „ ge rariſlima eſſe, que Vegetabili Regno ſuam debent originem, con- 


Plant impreſſ- 
ed in a piece of titebitur mecum, opinor, quicunque Naturæ Curioſorum Pinacothe. 


Amber, yJoh. cas, inque 11s Succineas Gazas, non levem ipſis conciliantes ſplendo- 


Philip Brey- rem, accuratius inſpexerit, Authoreſque de his rebus tractantes dili. 

N 2.2; gentius excuſſerit. Hæc inter autem cæteris Plantarum perfectiorum 

205 5 . partes, ut folia, ſeminum receptacula, pad {1 qui inveniuntur, &c. 
raritatis palmam præripiunt. 


Hujus rei ratio proculdubio eſt, quod ex recentiorum mente, Suc. 


cinorum officina naturalis, loca ſint ſubterranea, quorſum partes Ve. 
getabilium, utpote terræ ſuperficiem inhabitantium, ægre & non nil; 
caſu, eoque rariſſimo pertingere poſſunt ; cum Inſecta, quamvis etiam 


 Inaere viventia, tamen, ut le a frigore, aliiſque aeris injuriis defendant. 


vel alia etiam de cauſa, ſponte ſæpius rimas, hiatus & cryptas quz- 


rant & ſubeant ſubterraneas, & ad ſepulchrum properent, ubi à Suc. | 


cino adhuc liquido irretiuntur, OT, ſuffocantur, cumque 
eodem in ævum duratura rigeſcunt. 


Ejuſmodi glebam, quæ folium hujus notæ in ſinu ſuo fovebat, nu- 
per Menſe Octobri præterito mihi exhibuit & examini ſubjecit meo hic 


Gedani Mercator quidam natione Briltannus, Philippus Benlous, qui 
eandem, inter alia Succina nactus, maximi, imo pluris quam triginta 
aureorum æſtimabat. 


Hæc ovalis ferme, ſed compreſſæ erat figuræ & magnitudinis quæ 


Fig. 86. in Icone exprimitur, quartam Unciæ partem craſſitie æquans, illius 
gegneris, quod falernum, a ſimilitudine vini, ſalutatur Succinum, & 


quidem ſatis perſpicua & pura, neque vel leviſſima fraudis macula | 
conſpurcata. Includebat per totam ejus mediam longitudinem expor- | 
rectum Folium aliquod Botanicis pennatum, quibuſdam etiam alatum 


quamvis minus recte, dictum; quod eleganti ſane ſpectaculo, ob- 
ſcurum quidem, ſed aureo colore coruſcans, a reflectione & retrac- 
tione radiorum luminis, oculis ſpectantium clare ſeſe offerebat. Fo- 


lium hoc non integrum, ſed utraque extremitate mutilatum erat, ut 


ipſa indicat figura, quinque conſtans foliolorum oblongorum, utrin- 
que non nihil acuminatorum paribus ſ. conjugationibus, quorum quz- 
dam erant ex parte exeſa & mutila, in coſta communi æque fere 1 


ſe invicem diſtantibus. Situm erat in plano horizontali, quod in eo 


foliorum genere familiare eſt, præterquam, quod foliola obliquitate 
aliquantulum ab eo deflecterent; nequaquam vero conjugationes 
foliolorum decuſſatim poſitæ vel ullo modo videbantur, quod in foliis, 
quæ conjugata Botanicis dicuntur, ſemper obtinent; ut adeo folium 
hoc ex compoſitorum pennatorum genere eſſe, nullum mihi amplius 


reſtet dubium. Cujus autem exacte Plantæ ſpecie! ſit determinare 
vix 
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vix licet ; quia multæ ſpecies hujus familiz, foliis veſtiuntur ſibi adeo 
ſimilibus, ut etiamſi recentia, difficile fit a ſe invicem diſtinguere; 
accedit, quod nec venulæ foliolorum, vel oculis Microſcopio armatis 
appareant, utpote quæ a Succino olim liquido obliteratæ & quaſi in- 
cruſtatæ erant. Quam proxime autem accedit ad Securidacæ ſecundæ, 
Cluſti, ſ. Coronillæ herbaceæ, &c. Tourneforiii, quæ in dume- 
tis Pruſſiæ ſatis familiaris eſt. Ab altera parte, inter bina foliola, 
aranea ſatis clare conſpicitur; ab altera vero parvula muſca, ſed hæc 
non niſi oculo lente armato. ES 

Non memini me apud ullum Authorem folii hujuſmodi in Succino 
pennati inveniſſe mentionem, præterquam apud Michatlem Mercatum 
in nobili iſto opere Metallothecæ Vaticanæ titulo inſcripto, & im- 
mortalibus Archiatri Pontificii Jh u⁰j,j&ð Marie Lanciſii meritis a ſitu, 
oblivione & interitu liberato. Ubi, pag. 89. inter alias elegantium 
glebarum Ranam, Piſciculum, Lacertulam variaque Inſecta continen- 


tium Icones, una etiam reperitur, quæ folium ejuſmodi pennatum 


paulo minus, ſed ob integritatem rarius & elegantius, octo conjuga- 


tionum, foliolo extremo impari coſtam claudente, includit; quod 


parvum & tenellum Coronille herbaceæ, flore vario, Tournefortit, 
folium egregie exprimit, quamvis etiam non male ad Onobrychidem 
ſecundam, Cluſii, quæ pariter Pruſſiæ ind igena eſt, referri poſſet. 
lcdem Mercatus aliam ibidem delineat glebam par vo in tenuiſegmen- 

ta diſſecto folio, plantæ cujuſdam, forte umbelliferæ, imprægna- 
„„ | | e | 

Interim tamen cum glebas memoratas, in laudato Mercali libro ſal- 
tem, ſummo licet ſtudio delineatas, non vero ipſas viderim, præte- 
rea figure Ranæ majoris, Lacertule & Piſciculi, non levem mihi 
artificioſe fraudis excitent ſuſpicionem, ego equidem pro genuitate 
earum vadium in me ſuſcipere nollem ; quia notum eſt affatim, Ar- 
tifices, ejuſmodi res adeo artificioſe Succinis poſſe includere, liſque 
non nimium Curioſis imponere, ut non niſi ab expertiſſimis & ocu— 
latiſſimis poſſit detegi fucus. 5 VF 
XXII. Svowdr is an Hungarian Word (which ſignifies in German 4, Account of 
Salt. Burg) compoſed of So, which is to ſay Salt, and Va, which the Life“, 
ſignifieth Burg or Town. It is a large Village, about a Quarter of a 3 of 
Mile from E#per, a City of the County of Sadr entirely peopled with Upper Hin: 
Officers of the Exciſe, and Miners or Wood-cutters, and is ſituated gary, anf 
on the Summit of a little Hill, with an agreeable Proſpedt. red from the 

The 16th of July 1724, we came from Roſenaw to Syowdr with High-dutch A 


Dr Poe in, Phyſician to the City and County, to view this celebra- pe pH 


ted Salt. work, which furniſhes the fineſt and moſt pure Salt of the 4:47 ef, 


whole Kingdom, We communicated our Intention to an Officer of Brunſwick, 
the Salt-works, and having aſked his Leave to go into the Cuts, he T 2-commu- 


gave us two Guards for Guides. We firſt deſcended with them into a Fed 


the Well by a Rope, ſeated on Leathern Dogs (as they term ir) about par. Pref. 
torty Fathom deep; after which we again deſcended one hundred R. S. No. 413. 
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An Account of the Salt-works of Soowar. 
Fathom, by holding ourſelves perpendicularly againſt the Wall and 
Sides of the Wells; and having again continued our Journey under 
Ground in the Salt-work, we then found ourſe]ves in the Cuts, and 
faw all the Allies cut in the fineſt Rock-Salt; in the midſt of which 
there were here and there ſome Veins of Flint of a dark Grey, The 
Miners work to cut this Rock-Salt, which they draw up by a Rope, 
and put it into a Reſervoir, where they cleanſe it with Salt-water, 
They boil it afterwards with the ſame Water, until it becomes of 
the Conſiſtance of Cryſtal, and then put it into Veſſels, which con- 
tain about 268 B. each, and then ſend it into Sileſia and other 
Countries. 5 . 5 1 

In regard to the Vegetable or Foſſil Salt, it is extreamly white and 


tranſparent; it is in ſuch Plenty in the Salt- works of the County of 


Marmer near Tranſylvania, where there are large Mountains entire of 


Salt, that one might furniſh the whole World, in regard to the great 
Quantity; as alſo, becauſe as ſoon as you cut it, it grows again a-new 


in a very ſhort Time. They break and cut it, and alchough it app.uc 
at firſt black, nevertheleſs in pounding it becomes extreamly white: 
And ſo it is with that which they uſe themſelves in Hungary (for they 


ſend all the Salt of So .·]r into Foreign Countries). You find almoſt 


in every Inn, two Stones like to thoſe uſed to make Muſtard, be- 
tween which they pound and break that Sort of Rock-Salt; and one 
finds alſo in their Stables, large Pieces of that Mineral, which the 
Cattle lick at Pleaſure, _ 555 „„ 
But to return to the Salt of S$99war, one finds ſometimes in the 


Cuts, Allies of Rock- Salt of the moſt delicate blue and yellow Co- 
| Jours: We obſerved, that of the firſt Colour being expoſed to the 


Sun for ſome Days, loſt entirely all that beautiful Ultra-Marine, and 


became white as the other Rock Salt, which did not happen to the 


Yellow, which preſerved it's Colour; but when you pound them 
both together, the Salt was neither Blue nor Yellow, but produced a 
Salt extreamly white. 5 V 

Meliſſantes in his new Geography, Page 428, ſpeaking of Salt works 
which the Spaniards have in Catalonia, ſays, that there is Rock- Salt, 
the Colour of which is ſo diverſified, that it comes near the Rain- 


bow, in having green, red, yellow, and blue Colours, but that by 


O O 


firſt preparing, and then grinding it, it became white, The ſame 
Thing happened alſo to the red Rock Salt of Sallſfurg, which being 
pounded became white, _ EE. 
There is in this Mine one very remarkable Thing, that 1s, à 
Chapel, which is able eafly to contain a hundred People cut in the 
Rock- Salt, with an Altar, a Pulpit, a Sacriſty, Chairs, and Forms 


cut in the ſame Rock. They celebrate once every Year, the Week 
after the Epiphany, Divine Service in this Chapel. It is always à 
Jeſuit of Eper who preaches the Sermon. This Service was founded 
for the Officers of the Exciſe, and the Miners. _ 7775 

2 here 


* 


An Account of the Salt-works of S60war. 

There is in theſe Cuts, four Fountains of Salt Water, which they 
put into Buckets made of Buffalo's Skins ſewed together, and draw 
it up by an Engine worked by Horſes, and convey it by Pipes into 
the Boilers, where they put the Rock-Salt to diffolve, which they 
afterwards boil till it becomes like Cryſtal. By expreſs Mandates of 
the Emperor, no one can fell that Foſſi! Salt, neither can the Hun— 


garians employ it for their own Ule, much leſs drive any Trade in it 


but they boil it all, and export it into foreign Countries. 


They find here allo a Sort of cyſtallized Salt, like to the Cruſt 


ſticking to the Pipes of Wood: The Miners call it Salt of Cryſtal ; 
it is very white and tranſparent, but this appeared to us, nothing elle 
but Sal: falling Drop by Drop in it's Paſſage in the Pipes, and ſo 
cryſtallizing, which they eaſily alſo ſeparate. 

But that which is moſt curious and remarkable 1n theſe ſubterrane- 


ous Foſſes, are the Flowers of Salt which grow as the Beard of a 
Goat, with this Difference only, that theſe here are much whiter 


and much finer. One cannot enough admire theſe Vegetables, yet 
one cannot find them in all the Cuts nor at all Times, but they ap- 


pear and grow according to the Temperature of the Seaſons, which 


in thoſe Parts is very wholeſome, and without any thing noxious. 
Theſe Sort of Plumes of Salt are very brittle, they melt allo in moiſt 


Places, and diſſolve into an evaporated Oil, but are nevertheleſs the 


moſt pure Salt, the fineſt, the moſt acid, the moſt white, and moſt 
beautiful ; ſo that it is not without Reaſon they have given it the 
Name of Flower of Salt. | 5 

The Salt of Scowär is eſteemed the beſt of all Hungary, the greateſt 
Part of which they export into Sileſza, Moravia, and Bohemia, and the 
Hungarians dare not uſe any of it themſelves, under Pain of Baniſh- 
ment. They make every Year about 50,000 Tun, every Tun con- 
| taining 268 th. but by an Ordinance of his Imperial Majeſty, they 
will henceforward boi] about 100,000 Tun, which they will export as 
the other. Martin Zeiler, in his Deſcription of the Kingdom of 
Hungary, Pag. 119, makes but ſlight Mention of theſe rich Salt- 
works... . 5 

In fine, we ſaw at Neuſol, at Mr De Nefzern's, Receiver of the Em- 
peror's Rents, a Statue of Rock- Salt as large as Life, which ſerves 
as the Barometer of Neuſo/; for when it begins to ſweat, or grow 
moiſt, it preſages Rain, or wet Weather; but when it is dry, you 


may certainly promiſe yourſelf ſettled fair. 5 
After having employed three Hours to view theſe Salt- works, 
we aſcended again by the upper Opening, by a common Rope, and 
returned to Eber, where we were civilly entertained by Mr Topprerer 

one of the moſt knowing Men in all Hungary, Rector of the Lutheran 


Academy, who underſtands and ſpeaks ten Languages in Perfec- 
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A Diſcourſe on XXIII. Cobaltum eſt minera griſea, obſcure albicans, miners 
8 argenti albæ, & pyrite albi, quoad colorem æmula, ſed paulò 
175 Ich. Hen- obſcurior, continens arſenicum album & terram fixam, cum ſilice & 
ry Linck, of cineribus clavellatis in vitrum cceruleum abiens. 

| Leiplie, FR.S. Effoditur in Schneebergenſium & Annæbergenſium terris, inpri. 

No. 396. p. mis in Cervi, Rappolti, centum millia equitum, Galilææ, & quot- 
— quot ſunt, puteis; & quidem in venis propriis, idque ita purum pu— 
tumque cum duriflimo filice, ſeu, quod vocant quarzo, ut, fi que 
forte alia minerarum genera interſperſa ſeu adfixa alicubi reperiantur, 
non ſimul cum vera Cobalti ſubſtantia, ſilici dicto innata, {ed aliis ex 

8 cauſis, imo aliis venis aſſociata non obſcure appareant. 

Th Signorum externorum ejus proximum & indubium eſt minera quz- 

| dam roſei coloris, ſtructuræ radiate, quam Cobalti florem, Cobald. 
Bliithe vocant; inter egregia & ſpectatu digna in minerarum gazo- 

phylaceis recondita. Hujus operis datur & alia, coloris vero non 
adeo roſei nitidi, ſed pallidioris, nulliuſque ſtructure, ſed pulveris 
inſtar mineram ambientis. „ gr Ton ET 

Signum propius præbet accurata ocularis collatio mineræ hujus 

- cum pyrita albo; accuratior cum minera cupri griſea; accuratiſſima 

cum minera argenti alba; cum quibus rebus intereſt ipſi non levis 

1 | coloris ſimilitudo, eſſentiæ maxima differentia; quod vero verbis 

i nec exprimi, nec concipi ſatis poteſt, ita, ut frequenti opus ſit in- 

A tuitu. e ; b e _ 

| Signum proximum, ſeu res ipſa manifeſtatur ex vitro inde confecto 

6 - quod ex pyrita nigrum, ex dicta cupri minera rufum, ex argenti alba 

| & cupri participe minera, jam magis minuſque nigricans; ex Cobalto 
vero ſapphirinum prodit, unde & Zaffera, tum pro Cobalto toſto, 
tum etiam pro vitro cceruleo in pulverem redacto, nomen ortum, ve- 
roſimile eſt. | 

. I. Per ſe Cobaltum auræ, pluviæ, ſoli in cumulo diu expoſitum 

effloreſcit roſei vel perſici coloris qui dicitur, flos Cadmiæ, ſed cum 

f illo flore nitidiori antea deſcripto, non confundendus. Ille rite cx. 

og tractus; reddit ſubſtantiam elegantiſſime rubram, & ad hæc vitriol 

F obſcure viridis portiunculam, que merentur ulteriorem inveſtigatio- 

l | dem; mineræ autem non parvam quantitatem, tempus & aſſiduitatem 

6 | & patientiam requirunt, cujus rei encheireſes noſter laudatus P. 

: | Henkel compertas probe habet. 5 

; II. Spiritus Nitri ſolvit illud cum impetu & efferveſcentia, . 

| vi. vel iv. partes ad unam, quatenus minera pura vel minus eſt; un- 

Je vero reſultare ſolet ſolutio non unius coloris. Viridis nempe con; 

1 Vitrioli Veneris prope eſt, ſi cuprum certè continet; quod appa!e: 

ö in illa Cobalti minera, que Kupfer- Nikel appellatur, & adhuc cruda 
cupreum colorem præ ſe fert. Viridis tamen etiam provenit aliquan- 
do ex ca minera qu tota griſea, & nullatenus ad viium Cuprea, 
quamvis ad colorem ſolutionis Vitrioli Martis puri accedens; tamen 

1 cupri contactu nan plane aliena, Obſcure flaveſcentem foluttionem 

1 | | 2 | — | | f repert9 | 
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reperio optimam ad vitrum illud ſiſtendum cœruleum. Rubicunda 


implicatam ſibi ſignificat mineram Biſmuthi. 

III. Solutiones, cum Alcali, v. g. oleo tartari per deliquium præ- 
cipitatæ reddunt pulverem porcellanæ debitè applicatum, egregiè 
cœruleum, ſi contigit, cætera paria, inprimis Cobaltura ſelectiſſimum, 
atque ignis te eſſe expertum Directorern, | 
Iv. Acidum Vitrioli & Salis communis adoriuntur quidem Cad- 
miam noſtram, ſed non tam ſolvunt, quam erodunt, inprimis Vitrioli 
acidum, & in pulverem album reducunt, adeo ut ſpiritus Nitri con- 
venientior ſit ſolvendæ Cadmiæ, 


V. In vaſe clauſo, retorta lapidea loricata, vel ſublimatorio alio, 


igne aperto debitè detentum effumare patitur partem volatilem ar- 


ſenicalem, ab initio aliquantulum fuliginoſam imo & ſandaraceam, at- 


que ita ſulphuris communis non planè expertem, quam maximè au- 
tem ſe colligentem in forma ſemimetallica ſplendida, regulina, foliata, 


qualis ex pyrite albo provenit, ubi vero ſplendor per dies, imo per 


horas evaneſcit, luculento indicio, particulas aërias in ſubſtantiam 11 
lam habere ingreſſum. 

VI. In furno vero toſtorio (Roſt. olfen) ubi famme | ignea minerum 
contingunt, adhæreſcit camino vel ductibus adſtructis ſicuti pul vis 


(Mebl) cinereo- albicantis coloris, qui colligitur pro conficiendo illo 


arſenico albocryſtallino. 
VII. Remanet terra fixa, cinerea, vitreſcibilis. 
VIII. Minera Biſmuthi (de qua quidem hoc loco foeciali®mus fer- 


mo non eſt, tamen cœruleo maxune inſerviens, non prætereunda) 


igne aperto facilè effluere ſinit ſubſtantiam ſemimetallicam, quæ 
Biſmuthum appellatur, & ad alios uſus venditur; & relinquit lapidem 
ſeu terram itidem griſeam, fixam, dictam Biſinulh- graupon. 


IX. Minera illa quantum poſſibile, ſi pura, ſegregatur ex Cobalto 
ſtrictè ſic dicto, ut Biſmuthum colligatur. Sed interdum, imo non 


raro illud ita inſperſum & intertexum eſt, ut ſeparari ab hac minus 
plane queat; hinc in ollis vitrificatori1s ſubſidet ſubſtantia regulina, 
dicta Sperſſe, coloris communiter albo-ſubrubicundi; que tamen rarò 
vel nunquam Biſmut hum ita purum eſt, ſicuti hoc ex ſua minera per 
ſe emanat, ſed commixtam ſidi habet peregrinam 1nter alia terram 


fixam cobalticam. Atque ita novis compolitionibus vitrificatoriis 


trerum commiſcetur. Subdividunt aliqui regulum hunc in Marcaſitam 
Glokenſpeiſſe, & xs caldarium, quorum illa inferius, hoc ſuperius he- 
ret. 

X. Terra utrinque remanens ; fixa, per ſe difficillime vel plane non 


in vitrum abir, quamvis in ſurno vere vitrificatorio per 8 horas illara- 


detinuerim, vix quod unam vel alteram maculam ſubceruleam cru- 
cibulo Haſſiaco adnotaverit. Et quoniam ſabuli granula argillaz vaſo- 
rum iſtorum inhærentia concurrunt dubium adhuc manet, utrum per 
te talis it, qute fine addito cœruleum poſſit conſtituc re vitrum; quin 


_ hoc 


237 


238 


A Diſcourſe on the Cobaltum, or Smalt. 
hoc negandum mihi inde videtur, quia maſſa, ubi vas non tangit, non 
niſi griſea eſt & manet. 

XI. Terra iſta non plane ſterilis, ſed metalli particeps eſt. Quod 
cuprum hoc ſit, facilè præſumitur, ſi non è colore ſolutionem, tamen 
ex vitro cceruleo plane inde confecto, & ex agnatur Cobalti minera, 
Kupfernikel, Quod verd pauciſſima metalli qualitas hic fit, non ſo- 
lum ex levitate terre, ſed etiam exinde apparet; quia neque ex Cad. 
mia optima neque ex agnata, utut a Venere denominata, ſubſtantia 


metallica cuprea ullatenus elici & colligi poteſt. Quicquid autem 


de cupti portinncula prætendi queat, illa tamen per fe, quæ fit de- 


finienda non eſt, niſi quod dicamus, eam Cadmiæ peculiarem eſſe at- 
que {pecificam. 


XII. Datur Cobaltum, quod etiam intoſtum, vitrum ceeruleum 


porrigit, imo quandoque elegantius, quam ubi toſtum fuit; quod 
non ex aſpectu mineræ, ſed per experimentum diſcendum eſt. 
XIII. Itidemque per experientiam eluceſcit cognitio circa ignis 


gradus & continuationem, ſiquidem alia minera longiore & breviore, 
fortiore & leviore opus habet toſtione. 
XI. Ad juvatur & vitrificatio & coloris elegantia per additum pul- 


verem arſenicalem, imo arſenicum cryſtallinum ipſum. 

XV. Regulæ quidem non plane non univerſales proſtant, ad quas 
Cobalt tractatio pro cceruleo vitro inſtituenda eſt; fed non conſtan- 
tes, quod jam ſignificavi. Opus igitur eſt non ſolum in privato la- 


boratorio variis, iiſque tam ſecundum proportiones, quam ignis mo- 


dos & gradus, & reliqua, experimentis; ſed & in officinis Cobalti 
ipſis, ut docimaſta indefeſſe experiendo invigilet naturæ mineræ & 
affixarum, atque ita com poſitionibus & laboribus, utpote in re co- 
lorum quaſi delicatiſſimis, rectè proſpiciat, iiſque ad votum mi— 
nus ſuccedentibus vel Laine. vel abſumere, vel corrigere aliter 
ſciat. 

XVI. Cobaltum igitur in hunc finem experturus, probe oculis 
conſideret illud, utrum & quam purum a lapide & adhærentibus, vel 
hoc minus aut quam minus fit; torre vel calcina, donec fumi ceſſent; 
commiſce pulveri remanenti ſilicis vel ſabuli ſilicei puriſſimi, albiſ- 


ſimi, 1, 2, vel 3 partes, cinerum clavellatorum vel partem, vel pro 
fluxilitatis r mineræ gradu plures, miſce probe, ingere in crucibulum, 
fi datur, ſubtus conicum, quali utuntur cuprum experientes,  Kupfer- 


Tiegel. Si bene fluxerit, quod baculo ferreo experieris, quodque 


ocius ſeriuſque fit, quatenus furnus & ignis ſunt, exime crucibulum, 


& frigeſactum vitrum ſcoriis ſepara; ſeparatum pulveriſa, non in 
vaſe ferreo, utpote colorem obſcurante, ſed, fi proſtat, in porphy- 
rio, vel alto duriſſimo lapide; pulverem lava ab eo, quod albicantis 
five griſei coloris eſt, Eichel ſeu Schlamm vocatum, atque tum hoc, 


tum illud deſicca; deficcatum utrumque trajice per cribrum angu- 


Riſimum; quod craſſum, iterum tere cum aqua, deſicca, donec 


omne comminutum ſit. Tandem confer cœruleum obtentum tuum 
cum 
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cum exemplaribus colorum, (Muſter) quæ gradus, ordinem, ti. 

tulos atque pretium ſuum publica lege jam conſtituta habent, & 

videbis, quid Cobaltum ſumptum importet, & ubi error aliquis fa- 

Aus fir. | SL ö 
XVII. In groſſo, ut aiunt, procedendi hic modus eſt. Cobalti 

minera è puteo tracta, ab heterogeneis omnibus malleo, quantum po- 


teſt, ſeparata, calcinatur in furno, qui fornicatus, latus, plani ferè 


fundi eſt, atque ignem flammeum ab alio prope adſtructo furno ane- 


mio ſuper mineram recipit. Huic ex oppoſito furni anemii introitus 


apertus eſt, ubi quidam rutro Cobalti rerram circumvolvit, quo ignis 


undequaque in eam agat, atque arſenicum eò melius disjiciat, donec 


non amplius fumet. Adhæc calcinantur ſilices electi puriſſimi, & 


jam candentes projiciuntur in aquam frigidam, ut magis tractabiles 


fiant; ita præparati tunduntur in pulverem ſeu ſabulum. Tum Co- 
balti toſti pars una cum ſilicum partibus ut plurimum tribus, & ut 


eo facilius fluat, cinerum clavellatorum parte una, in ciſta quadam 
commixta funditur in furno vitrificatorio, in magnis ollis, 1gne per 


8, 10, imo 12 horas intenſiſſimo; atque operarius (der Schurknecht ) 


unco ferreo magma jam fluens ſtrenue circumagitet, ut omne in æqua- 
lem fluxionem abeat. Ubi tandem, quam poteſt limpidiſſimè fluit, 


cochleari magno ferreo vitrum exhauritur, & in alvearium, aqua re- 
pletum, projicitur. Vitrum ita magis friabile redditum tunditur 
malleo, quem aqua agit (geprucht;) tuſum trajicitur per cribrum ori- 


chalceum. Remanens ulterius tunditur, & trajectum in mola cum 


aqua ſubtiliſſimè pulveriſatur. Hoc lavatur tum ad abſterſionem par- 
ticularum ſalinarum, aliarumque ſordium, tum ad ſeparationem pul— 
veris illius cinerei albicantis levioris, quem Eſchel appellant a cœru— 
leo, quod Blaue Farbe dicitur, ſecundum rationem, quod alias Schlem- 
men dicunt. Tandem in vaſa per centenaria conditur, & per totum 
terrarum orbem divenditur. Sicut vero hujus rei, atque hinc pretii 
maxima differentia eſt, ita vaſa certis litteris notantur, ita ut O. C. 
ſignificet Ordinair Cobolt. M. C. Mittel Cobolt. F. C. Fein Cobolt. 


F. F. C. Fein, Fein Cobolt. F. F. F. C. Fein, Fein, Fein Cobolt; id 


quod vero ut pretioſiſſimum, ita & rariſſimum eſt, Minera Cobalti 
ita preparata, alias Schmaltum, S malle, & mulieribus, blaue Starcke, 
quo utuntur pro linteis dealbandis, communitur, appellatur. 


XVIII. Venditur & Cobaltum tantum toſtum, & cum duabus vel 
dribus partibus ſilicum vel quarzi commixtum, ſub titulo Zaflor, item 


. Laffera, pro figulis. Ubi hoc meretur commemorari, quod pulvis 
hicce in vaſis, quibus devehitur, tam compactum fiat, & qualt. 


concreſcat, ut duri lapidis inſtar, malleo opus habeat ad comminuen- 


dum. 5 255 : 
XIX. Czterim Cobaltum per ſe argentum non continet. Quam- 
vis enim detur ejuſmodi vena, ex qua nobile hoc metallum ex coqua- 
tur, tamen non niſi per accidens fieri exinde liquet, quia eadem vena 
lic plus, hic minus, & ut plurimum plane non argentifera eſt. 
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XX. Hoc non obſtante, argentum nativum ſuper Cobaltum non 
rarò reperitur, quod verò non aliud, quam hoc arguit, mineram il. 
lam argenti non incongruam eſſe matricem. 


9 . 


The Methode, XXIV. The making of Tin-plates or Latten, as it is called, being 


making Tin- not commonly practiſed in England, though there is ſo great a Con- 


Plates, extrac- 


hd eb the ſumption of it, either becauſe the Method is not ſufficiently known, 


Memoirs of the Or becauſe that in Uſe to make ſmall Quantities for particular Pur. 
Academy of poſes is much too dear to anſwer the Artificer's Expectation in making 


Sciences, for larger, whereby we are obliged to export our own Tin to Germany, 
the Year 1725, 


4% Willem to receive it back again manufactured; I thought it not improper to 
Rutty, I. D. lay before the Society the Method the Germans themſelves make uſe 
R. S. Secr. of, as I have extracted it from a Diſſertation of Mr De Reaumur, 
No. 406. p. printed in the laſt Volume of the Memoirs of the Academy of 

Sciences of Paris, in which alſo he lays down ſome Improvements, as 


630. 


he thinks, of his own. 


He takes notice then that the making of Tin- plates, (which i 


called in France, white Iron) does not properly begin, till they go 
about to prepare the Leaves or Plates of Iron that are to be tinned, 


which are ſuppoſed to be ſufficiently thin and flat, and cut into 


Squares; But there are only certain Sorts of Iron which can be re- 


duced into theſe Leaves, of which thoſe are the moſt proper, that 


when heated are eaſieſt extendible, and yet can be forged with a 
Hammer when cold; the more ſoft and extremely flexible, as well 
as the more brittle being to be rejected. Theſe Leaves are drawn 
from Bars of Iron, about an Inch ſquare; which being made a little 


flat, they cut into thin Pieces or Soles (ſemelles) which they fold toge- 


ther, and having made them into Parcels containing forty Leaves 
each, beat them all at once with a Hammer that weights from 600 
to 700 5. After this, the principal Part of the whole Art 
is to prepare theſe Leaves; for the lighteſt Duſt, or the leaſt Ruſt 


upon their Surface will prevent the Tin from uniting with them. 


This may indeed be taken off by filling, but that being much too 
expenſive, the ſame may be brought about by ſteeping the Plates in 
acid Waters, for a certain Time, to what Number they pleaſe, 
and when they are taken out, ſcouring them with Sand, in order 


to fetch off any Thing that may remain upon the Surface: And by 


this Method a Woman may clean more Plates in an Hour, than the 
moſt expeditious Workman can file in many Days. Of theſe Waters 


the Author mentions ſeveral; but what the Germans themſelves uſed, 
and which they make a mighty Secret of, he found to be only com- 
mon Water made eager with Rye, which requires very little Pains. 


For after they have ground the Grain groſly, and pounded it, they 
leave it to ferment in common Water for a certain Time, and with 
a little Patience they are ſure to have an eager Menſtruum. With 


this Menſtruum they fill Troughs or Tuns, into which they put Piles 


of Iron Plates; and to make it grow eager the better, and to have 
ERECT 3 more 
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The Method f making Tin- Plates , 

more Activity, they keep theſe Veſſels in Vaults or Stoves which 
have little Air, and, in which they keep lighted Charcoal. The 
Workmen go intoſtheſe Vaults once or twice in a Day, either to turn 
the Plates that they may be equally expoſed to the Action of the acid 


Liquor, or to take out. thoſe that are ſufficiently cleanſed, or to put 


others in their room: And as the Liquor is more acid, or the Heat 
of the Vault or Stove is more intenſe, the Plates are ſooner cleanſed ; 


but ir requires at leaſt two Days,. and ſometimes a great deal more. 


This is the Method which, the Germans employed in the Tin-works in 


France, conſtantly made uſe of to prepare the Iron-Plates to receive 
the Coat of Tin: But as the Author obſerved, that the conſtant At- 


tendance upon them in the Stoves was very laborious, the Heat 


therein being almoſt inſupportable to thoſe who are not uſed to it, 
he propoſes ſome other Methods which are attended with very little 
Trouble, and as ſmall, if not a leſs, Expence; and which upon Trial 
ſucceeded full as well. Having therefore obſerved that the Iron- 
Leaves or Plates are covered with a Scale or Layer, half vitrified by 
the Fire, on which Acids have none or very little Effect, he imagined 
that inſtead of diſſolving the Iron in theſe acid Waters, it would be 
better to make it ruſt, and thereby put it in a Condition to be eaſier 
cleanſed from theſe Scales; as Ruſt is accompanied with a ſort of 
Fermentation and Rarefaction, and the Matter which ruſts takes up 
a greater Space, and raiſes up whatever oppoſes it. To this Purpoſe 
he ſteeped Iron Plates in different eager Menſtruums, as in Water in 
which Alum, common Salt and Sal-ammoniac were ſeparately diſſol- 
ved; and others of the ſame Iron he only dipped into the ſame Wa- 
ters, and inſtantly taking them out expoſed them to the Air. Theſe 
latter were ruſted by all of them, but ſooner by that in which the Sal- 
ammoniac was diſſolved. After two Days, during which every Plate 


had been dipped into the Menſtruum but twice or thrice, he ſcoured 
them, and likewiſe thoſe he had left to ſteep for that Time; and 
comparing them together, found that thoſe, which had been only 


wetted at different Times, cleanſed better than thoſe which were 
ſteeped; the Ruſt covering all the Surface of the latter without raiſ- 


ing the Scale; whereas in the former, as ſoon as one Part of the Me- 
tal is detached, it is attracted by the Menſtruum, and the. Surface 


is raiſed into Bliſters of Ruſt. Theſe Diſſolvents, the Author takes 
notice, tho' weak in themſelves, yet produce the Effect as well as 
the ſtronger, which are much dearer: But amongſt the latter he 


prefers Vinegar, which being very plentiful in France, may be uſed 
with little Coſt. For you need only dip each Leaf into it, and take 


it out again immediately, leaving it afterwards in ſome moiſt Place, 

and it will be ſcaled in eight and forty Hours, if you take care to re- 
peat this 3 or 4 Times in a Day. The ſcaling will ſtill be more ex- 
peditious, if you diſſolve a little Sal-ammoniac in the Vinegar, a 
Pound or two to a Puncheon; for as the Vinegar diſſolves Iron well, 
— Patt — . — — ſo 
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The Method of making Tin- Plates. 
fo Sal-ammoniac, as juſt obſerved, ruſts it ſooner than any other 
Salt: But this muſt be uſed very moderately, and the Leaf muſt be 
left to ſleep in clean Water to diſſolve any Particles of it that may 


ſtick to it's Surface, which may otherwiſe' make it ruſt after it i; 


tinned. If you ſcale with Vinegar, and want to do it at a leſs Ex. 
pence, you need only plunge the Leaves once or twice at fartheſt, 
and when the Vinegar is dried upon the Surface, ſprinkle it with Wa. 
ter; or dip them into it, and take them out immediately, There 
are ſeveral other Ways of making Iron ruſt, as keeping it in a moiſt 


Cellar, expoſing it to the Dew, ſprinkling it with ſimple Water, 


ſeveral Times in a Day, which will {till act quicker by diſſolving Sal- 


ammoniac in it. In thoſe Countries where the Pyrites is common, 


the Vitriolic Waters will ſcale them ſoon enough, which are almoſt 


as cheap as common Water: You need only heap the Pyrites toge- 


ther, and leaving them to moulder in the Air, make afterwards a 
Lixivium with them and common Water, which Lie will have the 


deſired Effect: But as the Leaves of Iron are ſenſibly much eafier 
_ cleanſed on one Side than the other, the bad Side rarely taking the 
brilliant Poliſh in the tinning, but having always ſome Spots, which 


proceeds in that in the beating one Side is more expoſed to the 
Action of the Hammer, and is therefore better plained, the Author 
to make them ruſt, whereby you need  moiſten that Side only that 
wants it moſt: Whereas if you ſteep them, as the bad Side will take 
double or tripple the Time of the other, the acid Menſtruum will diſ- 


ſolve the Surface, and occaſion a Loſs of Iron. He next gives two 
Cautions neceſſary to be followed: the firſt is in the Management of 


the Plates before they come to be prepared; which is in the beating 
of them, to change the Place of each in it's Turn, that every one 
may receive the immediate Action of the Hammer, otherwiſe they 
will not extend equally : the ſecond is to ſteep them in Clay or Ful- 
ler's-Earth tempered with Water before you heat them, to prevent 
their ſoldering with one another. He then cloſes this Part of the O- 
peration with remarking that whatſoever of theſe Methods are pitched 
upon, whether the old one, of which he has learnt the Secret, or 


any of the new, which he has here ſhewn, it is abſolutely neceſſary 


after the Plates are ſufficiently ſcaled, to ſcour them with Sand, and 
when there remains no more black Spots upon their Surface, to 
throw them into Water to prevent their ruſting again, and leave 
them in it till the Inſtant you would tin them, or in the Term of 
Art, blanch them. This he obſerves is the very Object of the whole 
Art, and is kept as much a Secret by the Blancher, as the acid ero- 
ding Menſtruum is by the Scaler: But the Manner of doing it is 


thus. They flux the Tin in a large iron Crucible, which has the 


Figure of a broken Pyramid with four Faces, of which the two op- 
polite ones are leſs than the two others. This Crucible they — 
8 — | — only 


again adviſes not to ſteep them, but only to moiſten them, in order 
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The Method of making Tin-Plates. 
only from below, it's upper Border being luted in the Furnace quite 
round. The Crucible is always deeper than the Plates which are to 
be tinned are long, which they always put in downright, and the Tin 
ought to ſwim over them. For this Purpoſe Artificers of different 
Trades prepare the Plates in different Manners, which are all excep- 
tionable : But the Germans he perceived made uſe of no Preparation 
whatſoever, except putting the ſcoured Plates into clean Water, as 
juſt remarked; but when the Tin is melted in the Crucible, they 
cover it with a Layer of a Sort of Suet, an Inch or two thick, 
through which the Plate muſt paſs before it comes to the Tin: The 
firſt Uſe of which is to keep the Tin from burning, and if any Part 
ſhould take Fire, as the Suet will ſoon moiſten it, to reduce it to it's 
natural State again. This Suet is compounded, as the Blanchers ſay, 
and is of a black Colour, which the Author thought might be given 
it with Soot or the Smoak of a Chimney, only to ſpread a Myſtery 
over their Work; but he found it true ſo far, that common unpre- 
red Suet was not ſufficient : For after ſeveral Attempts, there was 
always ſomething wanting to render the Succeſs of the Operation 
certain. The whole Secret then of Blanching lies entirely in the Pre- 
paration of this Suet; And this he at laſt diſcovered to conſiſt only 
in firſt frying and burning it; which not only gives it the Colour, 
but puts it into a Condition to give the Iron a Diſpoſition to be 
tinned; which it does ſurprizingly. The Tin itſelf ought to have a 
certain Degree of Heat; for if it is not hot enough it will not ſtick 
to the Iron; if it is too hot, it will cover it with too thin a Coat, 
and the Plates will have ſeveral Colours, as a Mixture of red, blue, 
and yellow, and the whole appear of a villainous yellow Caſt. To 
prevent this, by knowing when the Tin has a proper Degree of Heat, 
they might firſt make an Eſſay with ſmall Pieces of the ſcaled Plates, 
and they would learn from them when the Tin is in proper Order : 
But generally ſpeaking, they dip the Plates into Tin that is more or 
leſs hot, according to the Thickneſs they would have the Coat to be 
of. Some Plates they only give one Layer to, and theſe they plunge 
into Tin, that has a leſſer Degree of Heat than that into which they 
plunge thoſe Plates which they would have take two Layers; 
as allo when they give theſe the ſecond Layer, they put them 
into Tin that has not ſo great a Degree of Heat, as that into 
which they were put the firſt Time: Beſides which, it is to be 
obſerved, that the Tin, which 1s to give the ſecond Coat, ought 
to be freſh covered with Suet, but only with the common Sort 
without Preparation; for melted Tin is ſufficiently diſpoſed to attach 
it ſelf to ſolid Tin; and in this Caſe it is to Tin itſelf, to which the 
new Tin is to be joined. As to the Choice of the Tin, the Manner 
of making it is as bright as poſſible, with a Number of little Articles 
neceſſary to the Practice, the * refers them to another Time, 
4 bc 0 . | as 


An Account of a Well near Queenborough in Kent. 
as more properly belonging to the Deſcription of the whole Art, 
than co a ene in which be on gives the Principles 3 i. 
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 Chatham-Dock Oftob. 9. 1723. 
Right n 


4 Letter from XXV. IN Obedience to your Reer Warrant of the 16th of 


the King's | September laſt, we met at the Well near Queenborough, 
—_— 6%, Where the Caſtle formerly ſtood, on Jueſday the 24th ditto, and find. 
Chatham, z ing but very little Water at the Botrom on our Sounding, and it ha- 


the Hin. the ving a new Curb, lately fixed on the Top, we provided our ſelves 


Commiſſioners with Buckets and Ropes, and lowered down a Man, who acquainted 


of the Navy, 


3 that it was cleaned, and the Ground ſunk four Feet deeper than 


count of what the Curb at the Bottom. We then meaſured the Depth of it, and 
they met with found it 200 Foot, and artificially ſteened the whole Depth with 
in opening an circular Portland Stone, which is all entire, and:ſtands fair, the mean 


antient Well 
ear Queen- Diameter is four Foot eight Inches; but obſerving, that not one 


© boroughin Drop of Water came into it, we reſolved to try whether we could 


Kent, commu- find any by Boring; in order thereunto, we applied ourſelves to 


_ nicated by Mr make the neceſſary Preparations, by getting a Piece of Timber of 


hone _ g about ſeven Foot long, and boring it through with a three Inch and 


en January 8, à half Auger, which Trunk we fixed at the Bottom of the Well, and 
1729. No. faſtened it by Quarters to the Curb at the Bottom, to prevent it's 


411. P. 191. raiſing, and filled it all round three Foot deep with Clay, and on 


that laid four Courſe of Bricks for a Platform for the Men to ſtand 
on in their boring, and got alſo an Auger of two Inches and a half 
to bore through che Clay, but could not get all the neceſſary Appur— 
tenances till Thurſday the 26th of September, when three Men at a 
Time began to bore, whom we ſhifted every three Hours; the Bo- 
ring which they ſent us up, was a very cloſe-bluiſh Clay, which con- 
tinuing the ſame after three Days and a half boring, we began to 
deſpair meeting with Water; but on Monday the 3oth of September, 
in the Evening, as they were boring, the Auger ſlipt down at once, 
and up came Water,. to our great Satisfaction; z and in an Hours | 
Time there was upward of four Foot Water which roſe ſo faſt, that 
at twelve o Clock at N oon, 
1 Feet. lack. 
On the firſt of Oaher, we found - 55 10 
On the 2d, at 5 in the Afternoon, -- 109 08 
On the zd, at 3 in the Afternoon, -- 132 06 
On the 4th, at 3 in the Afternoon, -- 149 06 
On the gth, at 4 in the Afternoon, - 161 03 
On the 6th; at 103 in the Morning, - 167 08 
On the 7th, at 4 in the Afternoon, - 174 oo 
On the 8th, at 7 in the Morning, --- 176 07 
and ſtill increaſes, though ſlowly. The Reaſon of. it's not riſing ſo 
much now as at firſt, we apprehended proceeded from the Wee of 
1 ate 
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Water which the Spring through the Hole of the Trunk muſt force 
up, and the Well being wider aloft than below. What we think ve- 
ry extraordinary is, that we bored 81 Feet below the Foot of the 
Trunk before we met with this Body of Water, which by Computa- 
tion is 166 Feet below the deepeſt Place in the adjacent Seas. The 
Water proves excellent good, ſoft, ſweet and fine; we compared it 
with the beſt Spring Water brought from Milton, and in every Body's 
Opinion that taſted both, they declared the Well-Water the bet. 
We put ſome Soap to it, and it lathered finely; we boil'd old 
Peaſe in it, which performed very well, and we have great Reaſon 
to believe, that the Spring will ſufficiently ſupply his Majeſty's 
Ships, as propoſed, | _ e 8 
3 Signed by | 3 ve 
Richard Froſt, James Young, Edmond Oxley, Benj. Roſwell, Richard 
Stacey, J. Hayward, Fohn Ward, William Hogg, J. Dod, Charles 
Finch, D. Devert, William Jones, e 
8 King's Officers at SHerneß and Chatham, 
XXVI. This Treatiſe contains an accurate hiſtorical Account of 4» Account of 
the ſeveral violent Earthquakes, which happened in the Kingdom of 59% enriru/- 
Sicily, in the Years 1693, 1694, and 1717. interſperſed with ſome 5 
Philoſophical Digreſſions concerning the Cauſes and Effects of Earth- immani Tri- 
quakes in general. | nacriæ Terre 
The Summer Seaſon, in 1692. was exceedingly hot and tempeſtu- Motu Idea 
ous, with frequent Thunders, Lightnings and Rains. About the mid- x agg 
dle of September fell ſuch profuſe Showers, that all the Rivers and a. wan 
Torrents increaſed to ſuch a Degree, as to overflow their Banks in lum Telluris 
ſeveral Places, and cover large Pieces of Ground with Water, This concaſhones 
joined to the continual blowing of Southerly Winds, during the ng = "Fea 
Autumn, put the Inhabitants under great Apprehenſion of future noviimæ An- 
Miſchiefs. And indeed, the diſaſtrous Fate, which befel Sicily about mi 1717. 
the Beginning of 1693, too manifeſtly proved, that this ominous Melange 


1718. 80. By 
Fear was no way groundleſs. For on the gth of January, about the 70 * Meg 


Battoni, de 


5th Hour (according to the /talian Way of counting) after a warm, chzer, M D. 


ſerene and calm Day, the Earth began trembling all of a ſudden, X. S. S. No. 
chiefly about Cataria, and in ſome neighbouring Places, for the Time 384 P. 45 
required to ſay the Lord's Prayer. This firſt Shake was accompani- 

cd, as generally happens in Earthquakes, by a hollow, thundering 

| Noiſe, and ſucceeded by another ſmall Trembling, obſerved only by 

ſome few People the next Day early in the Morning. Theſe two Suc- 

cuſſions, though violent enough, where but a Prelude of the third, 

which happened the 11th of the ſame Month, by 4 of the Clock in 

the Afternoon, of which the Apprehenſion was ſo much the greater, 

becauſe all the 1oth and 11th, between the firſt and third Shake, the 

Air was more than uſual dark and cloudy, It would be a Taſk too 

difficult even for the ableſt Pen, to deſcribe all the dreadful Effects 

of this laſt 3 the violent toſſing and dancing of the Earth ; the hat: 


— 
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Fazard of having their Cables broke, and being driven away. 
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low, thundering Noiſe threatening the whole Iſland with it's entire 


Diſſolution ; the fiery. Eruption of the burning Zina throwing out a 
_ prodigious Quantity of Flames, Stones and Aſhes ; the Terror and 


Confuſion of the diſtracted Inhabitants running up and down the 


Streets, uncertain where to provide for their Safety, or how to eſcape 


the Fury of all the raging Elements, which ſeemed to have conſpi- 


red their Ruin. There was ſcarce one Place all over the Kingdom 


left without ſome particular Misfortune, Catania, Syracuſa, Agoſta, 
Meſſina, Noto, Raguja, Leontini, Ibla, Chiarumonte, Carleontino, Cal. 
tagirone, Soctino, Francofonte, Bontello, Militello, Occhiali, Aydono, Mo-. 
tica, Maſcali, were all, if not entirely deſtroyed, at leaſt miſerably 


| ſhattered, many Churches and ſtately Buildings, up and down the 


Country, violently thrown down, and above 60000 Inhabitants buri- 
ed under the Ruins, of which about 16000 periſhed only at Cata. 
md: o 

In many Places the Earth gap'd prodigiouſly. Such an Opening 
was obſerved near M-/jina, in the very Bottom of the Sea; another 
near a Village called Botto d' Aceto, 250 Paces long, and near 8 Palms 
broad; another at Caltaniſeta, near the Jeſuits-Collge, 2000 Paces 
long and 2 Palms broad; another, at the Top of a Hill near Leon— 
tini, full wide enough to hold a Man; another upon the Road be- 
tween Catania and Leontini, which ſwallowed up ſome Mule-keepers, 
then, to their great Misfortune, happening to travel that way, a- 


long with their Mules and whole Baggage, that not the leaſt Foot- 


ſtep of them remained. Silently to paſs over a great many more, 
but of leſs Conſideration. „ e 8 5 
Out of all theſe Openings ſprung forth a great Quantity of Wa- 
ter, which drown'd the neighbouring Places. This Water was in 
ſome Places hot, with a ſtrong ſulphureous Smell, which laſted, even 
after the Earthquakes were over, and induced ſome of the Inhabi- 
tants, not without Succeſs, to make uſe of it in curing of Ulcers, 


and other cutaneous Diſeaſes, for which chiefly a hot Well near 
Laxarelto became very famous. Out of ſome of theſe Gapings of the 


Earth iſſued a thick Stench and Smoke, very troubleſome to all the 


Neighbourhood. This happened, amongſt other Places, upon a 


Mountain called S. Theodor, as allo near Mena, Near Agoſta it was 
preceeded by a ſulphureous red Flame, _ „ 

Juſt at the Time of the ſecond Shock, the Sea retired from the 
Land all along the Coaſts, leaving it's Bottom dry'd up for a con- 


ſiderable Diſtance, and within few Minutes returned again with great 
Fury, and overflowed the Shores. By this Accident the Male/e 
_ Gallies, lying at Anchor in the Harbour of Agoſta, were in danger 
of being loſt ; for the Sea ſunk down all of a (ſudden, ſo that they 


came to fit almoſt upon the Ground, and immediately after bubbled 
and ſwelled up again with ſo great an Emotion, that they run thc 


And 


An Account of a Book &c. 
And it ſeemed that the Earth itſelf was in ſome Places conſidera- 
bly lower'd, and the Tops of the Mountains depreſſed. Of this they 
had a remarkable Inſtance at Paternione. The Hills, between this 
City and the Shore, hindered it from having any View of the Sea, 
which ſince the Earthquake diſcovers itſelf towards the Eaſt very 
lainly. 
8 In . Places the Earth actually ſunk down, and inſtead of it ap- 
peared great Lakes, ſome of which were large enough to become 
navigable. By the breaking forth of ſuch a Lake between Noto and 
Syracuſa, a large Piece of Ground was tranſported for about 50 


Paces, where it now ſtands as firm, as if it had always ſtood 


there 


The Looſening and F all of two great Rocks between Terula and 


Caſſero is already ſufficiently deſcribed in Signor Bonajuti's * Account: 

Such Looſenings and throwing down of great Rocks happened every 
where up and down in the Country, to the great Terror of the neigh 
bouring People. The ſame was alſo obſerved, according to Archer 


and ſeveral other Authors, in ſome Farthquakes i in the Kingdom of 


Naples, Two very high Rocks near Ibla, with all the Trees grow- 


ing thereon, were by the Violence of the Fall quite inverted, that 


the Top came to ſtand upon the Ground. 

About two Miles off from the City of Mena, lies a Lake full of a 
bituminous, ſulphureous and combuſtible Matter, formerly famous 
under the Title of Lacus Palicorum, Upon this Lake there was ob- 
ſerved, the very Day of the Earthquake, about a Quarter of an 
Hour before the ſecond Shock, a great red Flame, like a fiery Co- 


lumn of above three Yards perpendicular Height, which, during the 


Earthquake itſelf, on a ſudden diſappeared. 


At Agoſta, the Misfortune was ſo much the greater, becauſe be- 


| fides all the dreadful Effects of the Earthquake itſelf, the Powder- 
Magazine, in the Caſtle, by ſome ill Accident, and perhaps by the 


violent Fall over one another of the Stones of ſome ruined Buildings. 
(or by the breaking out of ſome ſubterraneous Flame) unluckily took 


Fire, by which the whole Caſtle was blown up with ſuch a Fury, 


that ſome of the Stones were carried as far as the Iſlands Thapfus, 


which is near 8 Italian Miles diſtant from Agoſta. By this Accident 
_ periſhed 1840 Inhabitants. 


There remains till one thing worth obſerving, and that is the ve- 


: ry Riſe and Progreſs of this terrible Succuſſion. It aroſe in the South 


and proceeded from thence towards the North. For it was firſt ob- 


ſerved in the Iſland of Malta; then in the Southern Parts of Sicily; 


and laſt, always with ſome Difference as to the Time, in the Nor- 


thern Parts of the ſame Kingdom. But the Shakes were leſs violent 
the more it approached to the North. For the reſt, it extended it- 


* Pbil. Tranſ. No. 207. pag. 2. 
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ſome Parts'in the Kingdom of Naples participated of it's Fury, 
Nor was this the End of all the Miſeries which befel this noble 


An Account of a Book &. 
ſelf ſo far, that not only the Iſland of Malta, but alſo Calabria, and 


Kingdom: for the Earth continued trembling for ſeveral Months 
after, during the whole Year of 1693, In the remaining Part of 


January, and from that Time to the Beginning of the Summer, the 
Skakes came ſtrong and thick, with hollow terrible Noiſes, and fre. 
quent Eruptions of Auna. The moſt conſiderable were obſerv'd Ei. 


bruary the 15th in the Morning; March the 1ſt; March the 18th, 


by one of the Clock; May the roth; May the 26th in the Morning, 


Towards the End of the Summer, the Shakes were obſerved to loſe 
a great deal of their Force, and Z#tna to throw out Flames and 
Aſhes in leſs Quantity, when on the fourth of September, this ignivo. 
mous Mountain, having been ſome Days before very quiet, trembled 
and cracked all of a ſudden, with ſo loud and thundering a Noiſe, as 


if ſome Thouſands of Guns were fired all at once. This was ſuc- 


ceeded by a new Opening, about 1000 Paces diſtant from the old 
Mouth, out of which immediately iſſued a thick Stench and Smake, 
followed by a great Flame. The ſame Mountain opened itſelf in 
two other Places, with the like Noiſe, and Eruption of Smoke and 
Fire, the 25th of September, 1693, and the firſt of April, 1694. 


Since that Time the Shakes became viſibly weaker and weaker, and 


at laſt entirely waſted.  _ FR 5 
As to the Earthquake which happened April the 22d, 1717. early 
in the Morning, and of which the Author hath given a ſhort Account 


by way of Appendix; I ſhal] not inſiſt upon it's Effect, being much 


the ſame with the former, though far inferior as to the Degree of 
Violence. ET 5 RE 5 
Thus far, what I could gather out of this Treatiſe, relating to 
the Hiſtory of the Sicilian Earthquakes in 1693 and 1717. I proceed 
now, with all poſſible Brevity, to run over the ſeveral Obſervations, 


which our Author maketh about the Cauſes and Effects of Earth. 
quakes in general: He obſerveth, J 


That ſuch Countries as abound much with Foſſil-coals, as Eugland, 
ſome Parts of Germany, and even Sicily itſelf, are more ſubject to 
Tremblings of the Earth, than any other. ST 


That peſtilential and other Diſeaſes, which frequently follow great |} 


Earthquakes, are rather to be aſcribed to noxious and infected m. 
neral EHuvia, which upon ſuch an Occaſion iſſue out of the Eat. 
through the ſeveral Openings, than to the Putrefaction of dead Bo. 


dies, which periſh'd in the Earthquake, and were buried under ide 
Ruins of deſtroyed Buildings. ; 


That amongſt the Minerals hidden in the Entrails of the Earth, 
{ome are combuſtible, ſome not; that of the combuſtible Ones, ® 


Sulphur, Bitumen, Alum, Vitriol, Salt-Petre, Cc. ſome take Fits 


quicker than others; that others, as Coals, are with greater Din 
4 | 4 — Ere = 
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| culty to be inflamed, but keep the Fire ſo much the longer; that 
the Heat and ſulphureous Smell of the Waters, which broke firſt 
through the Openings of the Earth, probably depends upon the Mix- 
rare and Fermentation of ſome of theſe Minerals. 


That Baccius, Kircher, and others, which draw the Origin of the 


above-mentioned ſulphureous Lake near Mena, and of ſeveral others 
in other Places from the ſubterraneous Cavities of the Mountain 


Atna, are much in the wrong, there being not the leaſt Neceſſi- 
ty of it's being derived ſo far, ſince the Country every where a- 

bounds with combuſtible Minerals, which rather ſeem to entertain 
and nouriſh the fiery Eruptions of AÆtua, than to be occalioned by 


them. 5 
That the Sea's retiring from the Shore, and ſinking down, is the 


leſs to be wondered at, ſince there are many Examples in Hiſtories 
of whole Towns and Iſlands ſwallowed up by it. This Misfor- 


tune befel, according to Pliny, Tyndarida, formerly a famous City 
in Sicily. 5 . 


That in all probability Sicily itſelf, which, by the Teſtimonies of : 


Diodorus Siculus, Strabo, Pomponius Mela, Plinius, Solinus, Fuſti- 
nus, Seneca, and ſeveral others, both antient and modern Au— 
thors, appears to have been formerly annexed to the Continent 
of Italy, by a ſmall Neck of Land between the Cape of Maſſina and 


the lower Parts of Calabria, was ſeparated from it by ſome violent 


Succuſſion of the Earth, 


That the ignivomous na, far from being the Cauſe, as ſome 


imagine, of the Earthquakes, which ſo often deſolate the Kingdom 
of Sicily, ſeems rather to have been created by the allwiſe Providence, 
in order to ſecure this Iſland by it's fiery Eruptions from more fre- 
quent Misfortunes. „ BE 


That contrary to what Ari/tot!? and ſome others aſſert, ſolid and 


rocky Places receive infinitely more Damage by Earthquakes, than 
looſe, ſandy Grounds. This appears by the Ruins of Catania, Leon- 
tini, Agoſta, Syracuſa, and Noto, which were all built upon a ſolid 
ſtony Ground, whereas Me/jina, though every where undermined by 
ſubterranean Cavities, was abundantly leſs ſhaken. _ 5 

The remaining Part of the Book is employed about examining the 


Opinions of all the antient and modern Philoſophers about the Cauſes 
of Earthquakes, and eſtabliſhing the Author's own, which is, that 
the Earth is ſhaken by the Violence of ſubterraneous Fires, occa- 


| lioned by the Fermentation of the combuſtible Minerals hid in it's 

Entrails, and that the Effects of the Earthquakes may in all Regards 
be compared to the Effects of Mines. By the way, he obſerveth, 
that the Cauſes of Thunder, Lightening, and Winds may be derived 
trom the ſame Principle, 
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& > rd An Account of a Book intituled, 
An Accomt XXVII. The Author of this Treatiſe takes notice in the Pre 


f, 
of a Book in. that it is only a ſmall Part of a larger Work, which he promiſed t, 


le 2 Public ſome Years ago, under the Title of Cryſtallograpbia, and hatt 


allographize. NOW almoſt ready for the Preſs. This greater Work, as he intimate 
De Cryliallis at the Cloſe of this Diſcourſe, is to conſiſt of three Parts, the fig 
impropric ic of which contains the Definition of Cryſtal, with the Synonyms given 
dietis Com- it by ſeveral Authors both ancient and modern, and an Account gt 
mentarium; +,,_ 5 3 5 ; Fon tons | 
à Mauritio it's Properties, Figure, Pellucidity, ſpecihc Gravity, and Bigneſ; 
Antonio Cap- às alſo the Place of it's Growth, chiefly in regard to Swifſerland, tl; 
peler, M. P. moſt plentiful Country in Europe, as to this Sort of natural Produc. 


& Centumvi- tions; the Signs, whereby hidden Cryſtal Mines may be diſcovered, 


L f l 
f. Lace and the Way of working them. In the ſecond Part will be exii. 


1723. 4t9, ned the Opinions of ſeveral Natural Hiſtorians, about the Origin ct 


By J. G. Cryſtal, and the Author's own eſtabliſhed and proved. In the thir! 
Scheuchzer, Part will be ſhewn the Uſes of Cryſtal, both Phyſical and Me 


TY chanical, and ſome few Hints given, relating to the juſt Value 
272. the World has at all Times put upon this beautiful Production of 
Nature. 5 - 9 5 


The Author divides this preſent Eſſay into two Parts, viz. a ſho: 
Commentary upon the Cryſtallos, as he calls them, impropiè fic di, 
in the firſt; and an Account of ſuch as he found mentioned in ſcven 
Authors, with a Reduction of them under certain Heads, in ti: 
ſecond, Cryſtalli improprie fic difti, according to the Author's Det. 
nition, are ſuch Bodies, either Stones, Metals, or Salts, as have any 
Reſemblance with the true Cryſtal; either, as to their multangu)ar, 
regular, or irregular Figure, or as to their Pellucidity, or any othe: 
of it's eſſential Properties. As the Number of theſe Bodies is ven 
extenſive, ſo an exact Enquiry into them cannot but be both ulct!, 
and agreeable, I juſt now obſerved, that the Cryſtalli improjri- 1: 
ai are taken out of Stones, Metals, and Salts. To the firſt belon: 
amongſt other Things ſuch precious Stones, as, in all Probability, 
have their certain, determined Cryſtal like Figures, as Diamond, 
Amethyſts, Sc. To the ſecond belong all Sorts of Pyritæ, as a 
the Growth of Silver, and other Metals, in Form of Trees, or © 
ther Things. By the third are underſtood all Chymical Preparation: 
of Salts, and ſaline Bodies, the Figure of which is, generally ſpeak- 
ing, more accurate, than in any of the two former. Several A. 
thors of Note have endeavoured to explain how, Cryſtallizetion“ 
performed, or how it comes, that certain Subſtances ſhoot into C, 
Kals. Dr Cappeler mentions the Hypotheſis of the learned Gππ—ͥũ—' Ä, 
and that of a late Swediſh Author, Swedenbergh; and though he [cem: 
more to favour the latter, than he doth the former; yet he thin 
that they are both liable to Exceptions. But whatever the Cui & 
Method of Cryſtallization be, our Author takes it for granted, . 
three Things are abſolutely required for it, viz. Salt, which mult a. 
ways be an Acid, as is evident by Chymical Experiments, anc © 
A | 
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very Taſte of ſaline Cryſtals, Water and Earth, Cryſtallization, as 
ar as can be gueſſed by Chymical Obſervations, is performed thus? 
Particles of certain determined Shapes, ſwimming in a Fluid of a 
certain Conſiſtence, are, either by the inteſtine Motion of this Fluid, 
or by the Motion of the Air, ſuppoſed to circulate perpetually 


through it's Pores, or by ſome other Caule, brought together, ſo as 
to form larger Bodies of a Figure proportionable both to the Degree 


of Impulſion, and the primitive Shape of che conſtituent Parts, or 


determined by theſe two Things. This Act of Cryſtallization, though 


uniform, as to the Union of Particles conſidered in itſelf, is yet ob- 
ſerved to be very different, and to have different Effects, with re- 


ſpect to the different Nature of the Fluid, in which Cryſtals are form- 


ed, and the Degree of Perfection, to which they are brought. Our 
Author mentions fix different Kinds of Cryſtallization, each of which, 


he intends to explain more fully in his larger Work. The firſt Sort 


of Cryſtallization, which hath been examined with a great deal of Ac- 


curacy by Gulielminus, is performed in an aqueous Fluid, wherein ſa- 


line Particles have been diſſolved, boiled to a certain Degree of Con- 
ſiſtence, commonly that of a thin Pellicula covering it's Surface, This 


aqueous Fluid muſt be afterwards repoſed in a cool Place, that the 


ſaline Particles contained in it, may form themſelves into Cryſtals, 


which is done in more or leſs Time, acording to the different Nature 
both of the Fluid and Salts. All Chymical Preparations of Salts, the 


Origin of precious Stones, and of the Cryſtal itſelf, belong to this 
firſt Kind. Our Author obſerved, that in the HHiritus aperitivus 
Glauberi, (which is a Preparation of Ciner. Clavell. p. ii. & Sal Ammon. 


p. 1.) after a Year's ſtanding, formed themſelves artificial Cryſtals, in 
Figure and Pellucidity exactly like the true ſexangular Cryſtal, and 


pointed on both Sides. The ſecond Kind of Cryſtallization differs 
from the firſt only in this, that it is performed not in a thin, pellucid, 
aqueous Fluid, but between thick, mineral or metallical Mixtures, 
corroded by acid Salts in the Bowels of the Earth. The third Sort 
is of a middle Kind between the firſt, and a Coagulation, viz. when 
the Fluid, in which Salts have been diſſolved, is by degrees, entirely 
evaporated, This Way of Cryſtallization is more proper for diſco- 


vering the primitive Shapes of ſaline Particles. Our Author hath exa- 


mined ſeveral Salts, both Mineral and Vegetable, and ſeveral Chymi- 
cal Preparations after this Manner, and hath given us their Figures 
as they appeared to him under a good Microſcope, in two Tables an- 
nexed to this Treatiſe, The fourth Sort of Cryſtallization is perfor- 
med in a {till thinner Fluid than Water is, or in the Air; the Subli- 
mations of the Chymiſts, the Diſtillation of volatile Salts ; Snow, 


whoſe wonderful Figures hath been thought worthy the Amuſement 


of ſeveral eminent Men; Hail, which is again of very different 
>1apes; Froſt and that admirable Variety of Trees, Landſkips, and 
other inimitable Figures, which, in very froſty Weather, appear 

1 upon 
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upon Glaſs Windows, or other pellucid Bodies, muſt be all reduced 
to this fourth Sort. The fifth Sort of Cryſtallization is performed up- 
on the Surface of a thicker Fluid, as Water, between that and a thin. 
ner one, as Air; of this Kind is chiefly Ice. The fixth and laſt Sort 
of Cryſtallization, mentioned by our Author, differs from all the for- 
mer, in that it is performed neither by the Riſe of Vapours, nor b 
the repoſing of any Fluid, but on the contrary in a Fluid, which is 
in a perpetual Motion, That Sort of icy Concretions, Which is ob. 
ſerved near ſwift running Waters, and is commonly very porous, not 
unlike the Tophus, — the ſtony Concretions in ſubterranean Cavi- 
ties, called Stalafite, belong to this laſt Sort. Thus far what is 
contained in the firſt Part, 
The ſecond gives an Account of ſuch Cryſtalli improprie fic didi, 
or Cryſtalline Bodies, which are not properly Cryſtals, as have been 
mentioned by ſeveral Natural Hiſtorians both ancient and modern, 
The Author diſtributed them into the following — each of 
which comprehends Stones, Meta, and Salts. 


Corpora Cryſtalliſata, quæ improprie Cryſtalli vocantur, 


Claſſ. I. Globoſa, rotundata & ſphæroidea. 
II. Conica, Conoidea & fuſiformia. 
——— I. Cylindrica, ſolida aut tubulata. 
—— IV. Pyramidalia & cuneiformia. | 
—— V. Priſmatica, INI, Rhomboidea, Trape- 
zoe: 
VI. Polyedrica, & Polygona, regularia & minus regu- 
—_ | 
VI. Racemoſa, Arbuſculorum in modum, & 8 
155 filorum, aut capillorum inſtar- naſcentia & ſtriatim 
Contexta. 
— VIII. Cruſtis, ſquamis, lamelliſque contexta, his; vel 
cum figura propria. 
-— IX, Corpora, quorum cum Cryſtallo affinitas in pellucidi 
tate potiſſimum conſiſtit, figura corum nativa, vel in- 
certà vel nondum perſpectä. 
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. Fter having given an Account of an Experiment made with % gert of 
A the large Magnet in the Repoſitory of the K, Society, ſme Experi- 
(which Experiment is deſcribed in Philoſoph. Tranſact. N. 34 44. Ar- ments relating 


ticle 4.) the Letter goes on with the ſame Subject as follows. If, 1 
it were known what point within the Stone, and what point in the Taplor No. 


Needle are the Centers of the Magnetical power, it would be ealy 368. p. 204“ 
to find the true powers of the Magnet at all the diſtances obſerved. 
For want of that Knowledge, I have computed the Forces from the 
Center of the Needle, and the Extremity of the Loadſtone, and find 
that at the diſtance of nine Feet, the Power alters faſter, than as the 
Cubes of the diſtances, whereas at the diſtances of one and two Feet, 
the Power alters nearly as their Squares. To try whether the Law, 
by which the Magnetiſm alters, could be reduced at all diſtances 
to any one certain power of thoſe diſtances, I ſought thoſe points in 
the Needle and Stone, which being uſed as the Centers of the power 
might have that property. But in that cale, I found the Center of 
the Stone mult be carried quite out of it's Figure, to make the dil- 
tances large enough for this purpoſe. From whence it ſeems to ap- 
pear, that the power of Magnetiſm does not alter according to any. 
particular power of the diſtances, but decreafes much faſter in the 
greater diſtances, than it does in the near ones, 8 
This ſeems to be confirmed by other Experiments I made. The 
firſt Experiment was thus; I made a Needle à of an Inch long, of 
very fine Steel-wire (a Foot length of which weighed but a Grain) 
which I lengthen'd by ſticking a light piece of Ruſh to it, fo that 
I could obſerve the Birection of the Needle in all the trials with a 
Radius of two Inches. Inſtead of a Magnet I uſed a touched Necdle 
of Steel-wire, which I ſet on a perpendicular to the Horizontal Plane 
J made the Obſervations on, by means ofa Frame I made to tranſport 
it from one place to another; the North end of the Needle being 
placed downwards, and made a little ſharp, that it might mark the 
Paper it was ſet upon in every poſition, by preſſing the top of the 
Needle gently with the Finger. The Obſervations were made in this 
manner; after having raking notice of the natural direction of the 
mall Compaſs Needle, brought the perpendicular Needle as near 
to it as I conveniently could, ſetting it in ſuch a manner, that a Line 
irom the upright Needle to the Center of the Compals might be per- 
dendicular to the Compals Needle, Then obſerving the ſame caution 
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(which was convenient to make the Center of the Compaſs ſerve ſuf. 
ficiently well to be eſteem'd it's Center of Power) I placed the up- 
right Needle at ſeveral greater diſtances, every time marking the 
place in the manner already deſcribed, and obſerving the Varia- 
tion of the Compaſs. By this means I got a Curve pretty regularly 
and fairly drawn by points on the paper. And by examining this 


Curve, compared with the Variations of the Compals correſponding 


to it's reſpective points, I found that the Magnetical power decreaſed 
faſter at the greater diſtances than at the nearer, It is of little uſe 
to be very particular 1 in the account of the ſeveral Obſervations. [ 


ſhall only take notice, that at about two Inches and a quarter diſtance 


the Force did not alter ſo faſt as the Squares, and at ten Inches 
diſtance (where the Variation was one degree only) it altered faſter 
than the Cubes, the Index of tne Power being about 34. The 
Needle of the Compaſs was ſo ſhort, that to ſuppoſe it's Center of 
Force to be either in the middle or at the extremity of it, would 
not alter the Index of the Deen of the diſtances 20 of an 
Unit. 

1 made another Experiment to the ſame purpoſe, with a Compaſs 
Needle made of a ſlight piece of Straw, with a ſmall piece of Steel 
wire faſtened to one end of it, which was always kept in the fame 
poſition, being balanced between two perpendicular Needles, one of 


which was moveable, and the other fixed. The Event was much 
the ſame as in the former Experiment. 


Endeavouring to find the true Poles, or Centers of the magnetical . 
Power in touched Needles, I made a Needle of two Inches long, of 


the fine Steel-wire, which I touched with the South point of a ſmall 


capt Loadſtone, applying the point of the Cap only to the Extremi- 
ty of the Needle, without drawing it along. The Needle ſo touch'd 
being laid gently on the Surface of a ſtagnant Water, floated. I then 
applied to it ſucceſſively the two ends of a touched Needle, as neat 
as I could, without letting the Needles touch. The reſult was, 
that the floating Needle refted under the reſpective Poles of the 
other Needle marked with the ſmall Letters s, 7, s. So that by one 
Touch with the Loadſtone, which gave the Needle a North. als at 
NM, where it was touched, it acquired three other Poles, 5s, „, „, 


which we may not therefore improperly call it's conſequential Pol: 'S, 
Having diſcovered theſe conſequential Poles, I made ſome other 
Experiments to diſcover more of the Nature of them, as they 

are deſcribed in the Scheme. The Needles were all of them 


two Inches long, made of the ſame fine Steel-wire, and the Letters 
N, or n, and 8, or s, denote Character, of North or South belong. 
ing to the points m marked; the great Letters ſignifying the points the 
Loadſtone was applied to, and the ſmall Letters ſhewing the conſe- 
quential Poles. 


There 
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There are two other Experiments deſcribed in the ſame Letter, re- 
lating to the Attraction of Fluids, one of which (pig. that of the 
Hyherbola, made by the Surface of the Water between two Glals- 
planes) being already deſcribed in the TranſaZins (N?. 336.) we 
{hall only tranſcribe the Account given of the other. 

I took ſeveral very thin pieces of Fir-board, and having hung 
them ſucceſſively in a convenient manner to a nice pair of Scales, 1 
I tried what Weight was neceſſary, (over and above their own, after 
they had been well ſoaked in Water) to ſeparate them at once from 
the Surface of ſtagnating Water. I found 30 Grains to ſeparate a 
Surface of one Inch ſquare; and the Weight in every trial being ex- 
actly proportional to the Surface, I was encouraged to think the Ex- 
periment well made. The diſtance of the under Surface of the Board 

from the Surface of the ſtagnating Water, at the time they ſeparated 
J found to be == of an Inch; though I believe it would be found 
greater, if it could be meaſured at a greater diſtance from the Edge 
of the Board, than I could do it, the Water riſing a little before it 
came quite under the Edge of the Board, —_ : 

II. Primum volui experiri an magnetes in ſe operarentur juxta certam Of Magnett+ 
proportionem in diverſis diſtantiis, vidique in Actis Britannicis, 8 
N. 335. pag. 506. ſimile veniſſe in mentem experientiſſimo Hau“ x. Suk fort 
bejo, ſed ipſum inſtituiſſe experimenta cum magnete & acu modo tall, zz. D. Ne. 
qui omnibus non ſatisfaceret accuratis rerum {crutatoribus unde con- 390. pag. 
cludit tamen his verbis. I jce nu» Reaſon to doubt, but the Proportions of 37% 
this Power will be regular, and. agreeable to the ſeveral Diſtances. Que: 
verba non adeo placuiſſe omnibus Eruditis colligo, cum Nobilifſi- 
mus Taylor eadem experimenta repetiit, N“ 344. pag. 294. & alia 
reliquit obſervata. es 5 

Rem eandem aggreſſus fui methodo prorſus diverſa, fic meditatus, 

11 ſumerem duos magnetes, & unum Suſpenderem ex filo ſupra ali— 

um, ad diverſas diſtantias a ſe invicem, ſique fili extremum annecte— 

rem bilanci, me ponderare poſſe quantitatem virium, quibus mag- 

netes in ſe agebant; neque ſucceſſu caruit meditatio. Sumpſi accura- 

tiſſimam bilancem, qua melior nullibi forte exſtitit, & uni brachio 

annexui lancem, alteri filum longiſſimum plurimorum pedum, cujus 

parti inferiori adhærebat magnes nudus; filum longiſſimum feci, ne 

actio magnetis ulla in ferream libram turbaret experimentum; ideoq z 

ſelegi locum in quo ferri tam parum, ac in ædibus unquam ſeligi po- 

eſt, Sumpſi præſtantiſſimos magnetes perfecte ſphæricos, terrellas 

velter G!/hertus vocavit, horum poli erant accurate in extremo utroq; 

axcos ſphæræ, ita accuratiſſime diſtantias amborum polorum menſu- 
rare poteram. Gravitatem magnetis primo reduxi ope ponderis in 
altera lance in equilibrium; dein ambos magnetes poſui infra ſe, & | | 
quia libra erat, ope funis, mobilis ſupra trochleam, eam demittebam 4 
ad diverſas diſtantias pro lubitu, & cum magnes ſuſpenſus ageretur | 
georfum attractus vi magnetis inferioris, ſemper imponcbam lantur- 

= deu. 
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dem ponderis alteri lanci, donec vis magnetis cum pondere faceret 


vires & diſtantias? ego non video. 


07 Magnetical Powers. 


equilibrium : he tamen diſtantiæ menſurari non poſſunt, niſi inter. 


ponendo corpus cupreum tantæ longitudinis ac eſt diſtantia inter am. 


bos magnetes, ob oſcillationes libræ, & quia in majoribus diſtan sis 
magnetes minus operantur, quam in minoribus diſtantiis, @quilibri. 
um libræ obtineri non poteſt, niſi eo artificio. Ecce nunc tabulam 
continentem experimenta in diverſis diſtantiis pollicum & linearum, 
columna remotior continet grana quæ æquiponderant cum attractioni. 


bus in 11s diſtantiis. 


Diſtantia _ Grana 
Poll. Lin. attractionis. Lin. Gran: 
13 — 6 — oO 8 — 106, 
12 — 0 — O2. „ 
11 — © — OF, 6 — 131. 
10 — O — O. 5 — 146. 
9: £0 = "0 7, 4 — 172. 
7 — 6 — 12. 3 — 190. 
Tow 3 ne Ts 2 — 215. 
12 — 70 i. 1 
LF _ 78 2 OY — * — 290. 
10 — 57. In ipſo contactu, © — 340. 
C 


Pollices ſumſi Rhenolandicos, & grana ſunt pondera noſtra medi- 


ca, quæ etiam ſumma acribeia prius examinavi, ut eſſent vera & & - 


que gravia. — 

Hæc experimenta inſtitueram die 24 Decemb. 1724. & animo adeo 
ad omnia attento ne hallucinarer, ut vix ſperaverim melius fier! 
poſle. 5 | | 

Sed an ex his colligere poſſumus ullo modo dari proportionem inter 

Poſtquam eo uſque perrexeram, ſuſpicabar an non forte ſuſpenſus 
magnes eſſet heterogeneus utcunque, & an alius ejus ſubſtitutus loco 
eventum quoq ; non daret magis proſperum, ſaltem ex quo plus lucis 
caperem, tædioſa enim nimis fuerant hæc experimenta quam ut inde 


tam parum emolumenti colligerem; ſed ecce quid cum alio magnete 


parvo, admodum præſtanti, obſervare datum fuit, dum magnes ro- 
tundus alius inferior idem maneret, firmiter in menia poſitus: eoden: 
autem modo experimenta inſtituta fuerunt, 


Diſtantia 
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Diiſtantia SCrana 


Poll. Lin. attractionis. Lin. Gran. 
5 — 10 — 14. . 
3 — 9 — 3. 3 
„%% . 
1— 9 — 12. 3 — 62, 
1 23 W 
. I — 140. 

; 10 — 26:4, 1 — 186, 
. O — 340. 
8 — 30% 


Sed irregularitates hic iterum adſunt maximæ, ex quibus concludi 


poteſt nihil: id ſolum eſt mirandum, quod dum magnes pro hoc ſe- 
cundo experimento fuerat minor, quam qui primo inſerviverat, ta- 


men in mutus contactu viribus æqualibus attrahebatur, nempe 340 
granorum; dum in aliis diſtantiis longe minus tamen attracta fuit, 
uti ex comparatis ambabus tabulis patet: ſed præterea hic minor 
magnes ſecundi experimenti multo generoſior fuit & præſtantior ad 
ele vandum ferrum, quam magnes primi experimenti. 1 
Heæc experimenta repetii cum aliis magnetibus & imprimis cum 
aliquo, cujus tanta vis ut acum magneticam inflectat, quæ diſtat ab 
ipſo 14 pedibus Rhenolandicis; neſcio an ſimilis deſcriptus ullibi ha- 
beatur: ſed ex omnibus id modo concludere poſſum experimentis, 
proportionem inter vires & diſtantias dari nullaa ag. 
Quum tam declinatio, quam inclinatio acus magneticæ variat ſin- 
gulis annis fere, ſubiit quoque deſiderium videndi, an vis magnetis 
omni die eſſet eadem, an minor vel major æſtate quam hyeme; ſed 
vim eſſe minorem æſtate quam hyeme, me docuerunt experimenta 


multa ſaltem de hac æſtate loquor, an futuro anno idem obtinebit, 


explorandum erit. 1 | 
Sumſi igitur magnetes binos, qui primo experimento inſervierant, 
& eodem prorſus modo inſtitui experimenta cum 1is, ac ante, dies 
vero fuit 11 Juli 1725. cum Baroſcopium eſſet elevatum ad 
29 = pollic. Thermoſcopium Fahrenbeytii ad 62 grad. & Ventus 
 NWoordten Weſten ſive Septentrionalis verſus Occaſum, cœlum ſiccum, 
ſerenum & in eodem loco mearum edium. 
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Diſtantia Grana æqualia 
Poll. Lin. attractioni. Lin. Gran. 
212 — 0 — 0 7 — 106 
9 — O — 18. 6 — 111: 
8 — O — 12. 5 — 132, 
7 _—_ 6 — 2. 4149. 
7— O—. 22. 3 — 173. 
12 — 7O 2, 2 — 205, 
11 — 752. 1 — 240, 
IO — B95. 1 270. 
1 92 300. 
8 — 100. EY 


Conſtat quidem inter Philoſophos, magnetis utriuſque polos non a- 
ere æque fortiter, ſed polos boreales eſſe fortiores viribus quam au- 
ſtrales, ſed hoc aſſertum quidem, demonſtratum accurate fuit nulli- 
biz quia vero noſtra methodus ponderandi vires magnetis fatis facili; 
erat, at accurate ejus ope hoc determinari poſſe videbam, convert 
modo ambos polos amborum magnetum ita, ut iterum duo poli ami- 
ci ſibi eſſent obverſi, & in magnetibus hujus ultimi experimenti hæc 
oblervavi „VV 


Ad diſtant. Grana æqual. 


Lin. attractioni. Lin. Gran. 
12 — 57, 5 — 101. 
11 — 63, 4 — 113. 
10 — 66. 3 — 124. 

9 — 70. 2 — 148, 
8 — 79, x — 108, 
7 — B83, O — 228, 
6 — 90. 


Ex his patet manifeſto non ambos polos magnetis agere virib!!3 
üſdem, quanta autem intercedat differentia, ex comparatione ambz- 
rum tabularum videre poteris. . e — 
Quum ab ineunte #tate, qua primum operam Philoſophiæ dare 
inceperam, in hunc uſque annum mihi perſuaferam actionem magna 
tum ab effluviis, vel aliquo ſaltem fluido pellente extus magnetem, 
pendere; neque videram præſtantiſſimos viros aliter ſenſiſſe; exper. 
ri volui an ullo experimento hanc meam opinionem conſirmare po, 
ſem, affirmare enim effluvia vel aliquod fluidum premens cxtus, * 
non demonſtrare, mihi viſum fuit nimis temere conjecturis dare obs. 
ram. Dum igitur experimenta priora cum magnetibus inſtituc ba 
ad varias diſtantias à ſe mutuo, interpoſui fruſta craſſiſſima plum®!, 
ſtanni, argenti, cupri, mercurii maſſam inſignem, viſurus 5 he 

| —2 I cus 
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efluvia magnetica non impedirentur, & ſi non omnino, ſaltem aliquo 
modo; vitrum pellucidum eſt, lucem tranſmittit, tamen non adeo 
copioſam, quam ſi nullum vitrum adfuiſſet; eodem credidi modo ef- 
fluvia magnetica; ſi non prohiberentur omnino, ſaltem impediri ali- 
quo modo ne magnetes tam fortiter ad ſe traherent, ſi plumbi fru- 
jtum 1 pedis cubici interpoſitum foret, vel fi plumbum craſſitiei 2 
digitorum, & ſtannum ejuſdem craſſitiei, tum cuprum, tum maſſam 
magnam mercurii interponerem; ſed vidi, quæcunque interpoſue- 
ram corpora, ſemper vires magneticas eſſe eaſdem, ac ſi nullum cor- 
pus interlocaretur hoc profecto mirandum exiſtimo, neque intellec- 
tum credo ab ullo mortalium: non enim fingere licet hæc corpora. 


eſſe adeo poroſa ut nihil ſolidi in ſe habeant; quod ſi igitur ſolidum 


habent, ut habent plurimum, an he partes non impedient quominus 
fluidum extraneum ad veniat, vel ex magnete exeat; non dico quod 
omne fluidum impedient, ſed ſaltem aliquid, experimenta tamen om- 
nia docent, vires magneticas impediri nullo modo: vel an hæc efflu- 
via erunt multo ſubtiliora luce? preterquam quod hæc eſſet iterum 

hy potheſis, difficultas ſuperior non tollitur; Ignis impeditur a corpo- 
ribus, lux non penetrat illico per omnia corpora, & ita ſe habent 
fluida omnia ut a ſolidis reſiſtentiam experiantur, ſed effluvia magne- 


tica ita ſe non habebunt, immunia erunt reſiſtentiæ a ſolido corporeo; 


hoc eſt, ad quod mens noſtra plane hebeſcit. 1 

Sed argumentum fortiſſimum ex viribus repellentibus magnetum 
depromam, ſunt hæ longe debiliores, quam vires attrahentes uti 
mox experimentis confirmabo, adeoque oportebic ut fluidum acce- 
dat ab exterioribus verſus magnetem, quod dum occurrit alteri 


magneti, unum pellit ad aliud, quodque magnetem ingreditur, & 


quia attractio magnetum eſt longe fortior quam repulſio, copioſius 


fluidum ingredietur magnetem, quam egreditur: unde fiert non 


poteſt quin brevi magnes adimpleatur hoc fluido, ut non amplius 
poroſus maneat; nec ſtatui poteſt quaſi und equaque ex magnete flui- 


dum hoc exiret, nam fit attractio in omni puncto magnetis, & fit tan- 


tum repulſio in locis polorum. Ut vero demonſtrem repulſionem 


magnetum eſſe minorem attractione eorundem, ecce tabulam con- 


{!Nentem experimenta cum memoratis ultimis magnetibus facta. 
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Diſtantia ſein Diſtantia 8 
* repulſioni. Poll, Lin. repulſioni. 
12 — 0 — Oo, 1 — 11 — 16. 
11 — 11 — . 1 — 10 — 17. 
. — 4. 1— 4 — 17. 
TT TTT 
. 4 10 — 24. 
8 — 0 — 16. 7 — 25. 
7 — 0 — 15 6 — 234. 
6 — 1 — 2. 5 — 271. 
8538ööÜ ð!1•ͤͤ— 2. 4 — 29. 
FF 1 — 34. 
2 — 9 113. In ipſo contactu. 0 — 44. 
1 — 5 


Ex his experimentis circa repulſum magnetum iterum videbis not 
poſſe deduci ullam proportionem, ſed profecto magnetes eſie corpota 
admodum miranda, de quibus huc uſque pauca ſeimus, i ignoramus plu· 


| rima. 


MNMagnetical 


Obſervations 


and Experi- 


ments; by 
Servington 


Savery, E; 


III. I. That which I call the Magnetical Line, is the Poſition of a 
Dipping- Needle when it ceaſeth from oſcillating, and is ar Keſt in 
the magnetical Meridian of the Place. 

II. By the Word Magnet (unleſs diſtinguiſhed) I would be under- 
ſtood to mean not a Loadſtone only, but either that, or Iron or Stecl, 


No. 414. pag. When they have permanent Polarity, or any thing elfe (if to be foun I 


295: 


PRACOG- 
VITA. | 


which has a ſenſible magnetical or polar Attraction. 

III. Of the magnetica! Needle, I always call that the North End 
which (if hung horizontally) naturally turns to the North, and that 
the South End which turns to the South : But when I uſe the Words 
Pole of a Needle, I call that the North Pole thereof which turns 


to the. South, and that tne South Pole of it which turns to the 


North. 

IV. Of Touched Iron or Steel (or of e 0 long as it re- 
mains in a Poſture which gives it Polarity) as well as of the Load. 
{tone itſelf, I call that the North Pole which attracts the North End 
(i. e.) the South Pole of the Needle, and that the South Pole whic! 
_ attracts the South End, or North Pole of the Needle: Or in othes 
Words, I call that the North Pole, in all Sorts of Magnets, which. 


46 added with the fame kind of Virtue which the North Pole on 


the Earth hath, and conſequently 18 repelled thereby : E contre, 
&c. | | Ip | 

V. I prepared Nails of ſeveral dine from the ſmalleſt Sort of 
Bellows: Nails to the Jargeſt Sort of Rafter-Nails, one or two of each 


Sort, or more of the ſmaller; I held each of them. perpendicularly with 
2 2 
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it's Point upwards, and placing thereon the plain Side of a File hori— 
zontally, I filed off a little from the Point thereof (more or leſs ac- 

cording to the Size of the Nail, perhaps about the Thickneſs of a 
Six-pence from a Six penny one). Then on a plain Hone, held hori- 

zontally, I placed the Nail upright, with it's Point downward, and: 

ſo rubbed off the Strokes of the File, Then I rubbed it a little on 
a Piece of Leather. Note, The truer this little narrow Plain is, and 
more exactly perpendicular to the Nail's Axle, the better. 

VI. I prepared Iron Bars of different Lengths after the following 
Manner: I made each End in the Shape of the lower Fruſtum of a 
Pyramid, cut tranſverſe to its Axis about the Middle, or a little 
higher up. Then I filed the Ends of the Bar as plain and perpendi- 
| , cular to it's Axis as I could, and poliſhed them with a Hone, Sc. 
| as I did the Nails. 9 on 5 Fig. 88. 
| VII. One of the Needles J uſed untouched, for trying Experiments, 

was made thus: I took ſome Iron Wire, about the Size of a ſmall_ 

Knitting- Needle, and in Length about two Inches and a half. With 

a Hammer I made it juſt flat enough in the Middle, to be able to fix: 

the Point of a Punch pointed, to as true a- Cone as I could; it's. 

Sides (as I gueſs) made an Angle with each other at the Vertex of 

about 45 Gr. or more; in the Middte of the Wire I punched a Hole 

at leaſt half Way through the Thickneſs thereof, and wrought the 
Hole with a Drill (pointed like the Punch) that it might be truly 
round, and cleanſed off the Aſperity which the Punch and Drill had- 
raiſed round the Hole, leſt it ſhould injure the Top of the Pin when 

it was placing thereon. Then I bended it, as repreſented in the Fi. Fg. Sg. 

gure: taking Care to bend it the right Way, that the Hole might be 
on the under Side. Fhen I marked one End, by flatting it a little 
with a Hammer, that it might be known from the other. Then pla- 
_cing it on- a ſharp Pin, to find which End was heavieſt, I made both 

alike in Weight, and deprived it of all fixed Magnetiſm. Then I. 

brought it again to as true a Poiſe as I-could, by rubbing the heavieſt 

End on a Whetſtone, and not a File, which might give it Magnetiſm 

again, I fitted a Pin for it of braſs Wire, full as ſmall as the mid- 

dle Strings of a Spinnet, making the Point very meagre and round 

as well as ſharp, and obſerved ir frequently with a Lens of two- In- 

ches Focus; and if it appeared flat, I mended it on a Hone, and 
took great Care in putting on the Needle, not to hurt the tender 

Point of the Pin. I put a Glaſs over it, to keep off all manner of: 

_ fanning by the Air, tlie leaſt: Degree whereof did ſpoil the Experi- 

ments 33 5 

VIII. A ſecond Needle, which I thought better than the former, I. 

made thus: In the Middle of ſuch a Piece cf Wire as the former was. 

made of; I wrought a Hole through it as perpendicular as I could to- 

its Axis, or Length, and as ſmall as any of thoſe which are drilled 

through the Pillars of a Watch, if not ſmaller, And having, bent 
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the Wire as in the Figure. I marked one End thereof, and drove 
inco the Hole a ſmall braſs Pin fitted ro it, which was very round ang 
ſharp at the Point, which reſted on a deep Plano- Concave Lens of 


 Glats well poliſhed. (See the Figure.) I fitted a Box for it with a 


Glaſs over it; which Glaſs was taſtened with a Ring of braſs Wire 
as the Glaſſes of Teleſcopes are; which Ring kept out Air, other. 
wiſe it had been needleſs. The Glaſs Concave was fixed in the great 
End of a thin Braſs Ferule (like that of a Staff) juſt fit for it, and 
the ſmall End of the Ferule was fixed in a Hole made for it in the 


Middle of the Bottom of the Box: I alſo put a Ring of thin Brals on 


the Top of the Lens, not only to keep it in ſteady, but to prevent 

the Pin from going in betwixt the Lens and the Ferule, which ſpoils 

it's Point. Doubtleſs a Concave of Diamond is much better. 
Whenſoever I uſed one of either Sort of theſe Needles (eſpecially 


for ſuch Experiments as required it to be perfectly void of fixed Po- 


larity) I was obliged to keep it in a Motion either librating up and 


down like the Beam of a Pair of Scales, or trembling (which is a 
ſhort pendulous Oſcillation from Side to Side) or elſe both libracing 


and trembling at the ſame Time; which ſaid two Motions being at 
right Angles with each other, are not inconſiſtent: And it the Needle 
is truly poiſed, the horizontal Verticity is neither obſtructed nor ac- 
celerated by the Librations, becauſe they are at right Angles there- 
with, nor by the Tremblings, becauſe the two Ends perfectly balance 
one another in contrary Motion, The Service they do, is to abate 


that Friction on the Pin's Point, which retards the horizontal Verti- 
city; for when the Friction is divided between the horizontal Vertici- 


ty, and the Librations or Tremblings (either of the two latter rolling 


on the Pin more ſpeedily) the far greater Part of the Friction is ſpent 
on the Librations, or Tremblings, and conſequently there is but lit- 
tle left to retard the horizontal Verticity, I take ſuch a Needle to be 


far better for my Purpoſe than the common ones, which have a heavy 


Socket of Braſs, or Steel, in the Middle, uſeful only to render them 


portable, but very detrimental in nice Experiments; becauſe the 


Weight of the Socket not only blunts the: Pin ſooner, but alſo en- 


crealeth the Friction, though the ſame Acuteneſs of the Pin ſhould 
be ſuppoſed to continue. To renew.the Tremblings when they be- 
gan to abate, I rarely jogged the Box on the Table, for fear of g. 


ving it (and the Needle within it) a circular Motion, which obſtructs 


the Deſign: But I found it beſt to do it, by jogging the Table 
gently, When I had Occaſion to turn the Needle to any other 
Point of the Compaſs, I elevated that Part of the Box which was 
under one End, until it reſted on the Bottom, and in that Poſturt 
could turn it as I would; but before I could let down the Box again 
to a horizontal Poſition, I was forced to wait till the Needle was 


very ſtill, and to let down the elevated Side eaſily, and with a direct 


Motion; 
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Motion; otherwiſe the Needle, as ſoon as both its Ends were free, | N 
would have more or leſs of a horizontal Motion. 5 

I am convinced by ſeveral Properties of the Load: ſtone that there 
is no ſuch thing in Nature as magnetica] Attraction without Polarity 
which is conſtituted - of Attraction and Repalſion ; and theſe two 
Powers being always equally ſtrong in the ſame Pole of every Mag- 
net, I take it to be a plain Contradiction, to ſay this or that 
Load-ſtone has a ſtrong Attraction, but a weak Polarity or Direc- 
tion. 
Every Fruſtum of a Load. ſtone, is an entire or perfect Load-ſtone, 

having in itſelf both Poles as the whole Stone had; and the Poles in 
each Fruſtum have their Direction (as near as the Figure of it will 
admit) in the ſame parallel Line wherein they were directed both 
in it and the whole Stone, before it was ſeparated therefrom : For 
the Polarity of every Fragment is uſually, if not always (before they 
are ſeparated) parallel to that of the whole Stone, and conlequent)y 
to that of each other: And if ever it is found otherwiſe, I cannot 
but think that Loadſtone wants of Perfection. „ 
Let N&vs, be a Loadſtone in the Form of an oblong right angled Fg. 92 
Parallelopipedon, whoſe Polarity is Length- ways, N being it's North 
Pole, e, the pricked Line, it's Equinoctial (or Middle betwixt it's 
Poles) where it has no Attraction, and - it's South Pole. Let it be 
biſſected at e, tranſverſe to it's Polarity, or Length. Each of it's 
Fruſta when they are placed too remote to act on each other) will in- Fg. 92. 
fluallibly be poſſeſſed of both Poles (with it's Equinoctial in it's Mid- 
dle) as the whole Stone was before it's Biſſection: And though ori— 

ginally the one Fruſtum N = was all over a North Pole, and the o— 
ther © all over a South Pole, while they adhered to one another, 
yet now they are divided, and placed beyond the Reach of each o- 
ther's Virtue, one half of the Fruſtum N S from the Place of it's 

guondam Contact =, to it's Middle e, does inſtantly become a South 

Vole, and attract ſtrongly at the Place of Contact atorclaid, which 

Attraction is gradually leſs and leſs until it is abated to nothing ar e. 

So alſo one half of the Fruſtum , from the Place of it's former 
Contact - to it's Middle or Equinoctial e inſtantly becomes a North 
Pole (gradually abaring in Strength from to e) though the whole 

Fruſtum, before it's Separation from the other, was a South Pole: 

The Polarity being allo directed the fame Way in each Fruſtum that 

it was in it (and the whole Stone) before the Biſſection. Ihe Caſe alfo 

would have been the ſame, if the Stone had been divided unequally | 

at x, or elſewhere tranſverſe to it's Polarity, and of each Fruſtum, 
one half would have been a North Pole, and the other half a South ©2- 

ohe, with it's Equinectial in the Middle as before. The whole Stonz 

il lift a larger Iron than either Fruſtum; but both Fruſta, while 

dat of the Reach of one another's Virtue, will each of them lift bis 

livn, both of which Iron, will be heavier than what the whole 
— Stone 
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Fg. 93. 
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Stone could lift before it was divided. If the ſaid Fruſta are 
again joined cloſe together at the ſame Ends which original 


adhered, Fig. 91, being as they ſtand directed towards each otlt 


Fig. 92; or it the oppolite Ends of both are joined together, as the. 
ſtand directed towards each other, Fig. 93, I do not ſee (provide 


the Joint is very good, that there may be a Contact all over it as 
good as a Workman can make) why they ſhould not compoſe again 


one entire Load-ſtone, as good as it was before it was divided, in all 


Reſpects (Allowance being firſt given for the Waſte in fawing it a. 


ſunder, and mending the Joint) and their joined Poles mutually ar. 
tracting one another, attract nothing elſe at the Joint (which being 


in the Middle, would become it's Equinoctial) bur tranſmitting their 
Virtue through one another, the Pole = of the one Fruſtum, Fig. 92, 


wholly ſpends itſelf in ſtrengthening the ſimilar Pole © of the other 
Fruſtum, by weakening the Pole » thereof, & vice ver/a, And if 


their Lengths ſhould be unequal, like the Fruſta of Fig. 91, divi- 


ded at x, the Equinoctial would not be at x, where they were joined 


together again, but always at e the Middle of their whole conſunce 
Length, as it uſeth to be in one entire Load ſtone of the ſame Bigneſs 
from Pole to Pole: For I apprehend if any Load-ſtone ſhould be 
wrought very tapering from one Pole to the other, that the Equi- 


noctial could not be preciſely in the Middle thereof, but according 
to what Degree of Taperneſs it is wrought to, be removed nearer 


to the great End: But theſe Things, for want of proper Load-ſtones, 
I cannot try, nor yet the following on Fig. 94, which repreſents 2 


Load-ſtone in the Form of a Parallelopipedon right angled, in 


Thickneſs one Inch, it's Breadth-a f 6 Inches; it's Length ac 7 In- 
ches or more, having it's Polarity not perfectly length-ways in it, 
but a little oblique, as the Shade-Lines repreſent it. If there is cut 
off from one of it's Ends cd, the Parallelopipedon hc qe one Inch 
from the ſaid End, it will be one Inch ſquare, and fix In- 


ches long: I ſuppoſe this leſſer Fruſtum would have it's Pola- 
rity changed, and the Direction thereof, inſtead of running from 


e ſomewhat towards d, would run from e towards c in the Dia- 


gonal Line ec, or in ſome Line or other between the Lines * 


and ec. I alſo imagine, that if a Cube was cut off, within 
a little Time after, from one End, the Polarity therein would 


be directed as it was therein, while all the ſaid Fruſta adhered 


together; but if the leſſer Fruſtum bc de ſhould long remain ſepart- 
ted from the whole Stone, before the ſaid Cube was cut off, that 
the Polarity of the Cube would be more or leſs fixed, and conform 
itſelf more or leſs to the Direction of the Line ec. However, this 


1s Certain, that if the two Fruſta are joined together, as they ſtand 


directed Fig. 92, or Fig. 93, with the North Pole of one 0 the 
South Pole of the other, they aſſiſt one another in lifting Iron. if 
joined Fig. 95. with the South Pole of one againſt the South — 
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the other, by repelling they reciprocally deſtroy each other's Virtue 
and alſo hinder one another's Attraction at the North Poles, which 
are not joined. If they are placed together, as in Fig 96, though 
they endeavour to avoid one another, yet they do not deſtroy each o- 
thel's Virtue ſo much as in the preceding Cale, nor yet at all if there 
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is a perfect Contact: For if this Poſture of two Magnets actually ad- 


hering would diminiſh their Virtue, one Part of the ſame Loadſtone 
would deſtroy another Part of itſelf, and in a very ſhort Time there 
would be no ſuch Thing as Magnetiſm. In this Poſture they mutu- 
ally help one another's Attraction, becauſe their Polarities are di- 
rected the ſame Way, If they are applied, as in Fig. 97. with their 
Sides together, and their Polarities contrarily directed, the North 
Pole of the one (at either End) attracting the South Pole of the o— 
ther, and the South Pole the North, they ſcarcely injure one ano- 
ther's Virtue by ſo lying together, but hinder each other from at- 
tract ing other Things, by ſpending their Virtue on each other. 

1 apprehend, that though a great Magnet (I mean of ſuch as are 


ſimilar in Figure and ſpecific Virtue) will lift conſiderably larger 


Fig. 97 


Irons than a ſmall one, yet the ſmall one ſhall give to the ſame. 
Piece of Steel (provided it is not too large for it to conquer) well 


nigh (if not altogether, as to Senſe) as ſtrong a Touch as the great 
one. And J have experienced, that if the ſmall one is ſpecifically 
pretty much better, it will give the ſame ſmall Piece of Steel a con- 


liderably ſtronger Touch than the great one can, though the great 
one is capable of lifting perhaps three or four Times as much as the 


ſmall one. Note, That if the great one is ſo ſtrong as to give the 
ſmall Piece of Steel ſo much Virtue as it is capable of receiving (for 
there is, I ſuppoſe, a ne plus ultra) that then ſhould the ſmall Stone 
be ever ſo much better, it cannot mend the Touch given by the 
great one. Some write, that the Loadſtone loſes none of it's Virtue 
by communicating of it to Iron or Steel, which I ſomewhat doubt the 


Truth of, eſpecially if the Stone is ſmall in Proportion to the Steel, 


in which Caſe I have known touched Stcel loſe conſiderable Virtue. 
Steel is not only more receptive, but more retentive of Magnetiſm 


than common Iron; Iron or See] hammered hard, than the ſame 


while ſoft; but Steel hardened by quenching, than eicher of them. 


My Obſervation has been, that Steel cannot be ſcaſoned too hard for 
Retenſion (nor, as I think, for Reception) of Magnetiſm ; but may 
ſometimes warp too crooked for it's intended Uſe, and muſt be made 
ght again ſome Way or other, either with a Grinding-Stone, or (if 
at will not do) by heating it to a blue Colour, and gently hammer- 


ing it while hot; but if it can be helped, the Temper for the blue 


Colour it too ſoft. 1 


Not only Steel or Iron regularly touched, but alſo oblong Iron 


void of permanent Virtue (ſo long as it has a tranſient Virtue by 
Poſition of either of it's Ends towards the Pole of a Loadſtone large 
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Iron Bar about ; of an Inch ſquare, and 5 or 6 Feet long, in an erect 
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enough to affect it at a conſiderable Diſtance) will perform all thay 
any Loadſtone can, though not with the ſame Degree.of Power: Fg; 
elther of them will attract, keep one Piece of Iron ſuſpended to ang. 
ther, and communicate ſome Degree of permanent Polarity to Steel 
Wel! hardened, as I have exp zerienced, and allo to an Iron Wire, 
The Earth's central Loadſtone, or Magnet, has all the ſame Vir. 
tues which others have, and no diſcovered ones beſides; and tough 
we cannot approach it, yet it acts as others do at a proportionabie 
Diſtance, I have experienced, that it will keep a prepared ny 
(or with more Difficulty a Ten-penny) Nall ſuſpended to a prepared 


e 


Poſture with either of it's Ends downwards.- 1 hung up the Bar ina 


Room by a Loop of ſmall Cord faſtened at the End which was yy. 
wards; I then carefully wiped the lower End of the Bar, and tho 
Point of the Nail, that there might be no Duſt, or Moiſture, to pre- 
vent a good Contact, taking Care not to touch either of them with 


my Finger, leſt Perſpiration ſhould fully them, Then holding the 


Nail under the Bar very erect, with it's Point upwards, l kept i 
cloſe to the Bar, by only one Finger held under the Head of it, for 
the Space of 30 or 40 Seconds or more. Then I withdrew my Fin 
Ser very gently, and directly downwards, that the Nail might nor 
oſcillate ; and if it fell oft, I wiped it's Point as before, and tried i 


again at ſome other Part, of the Plain at the Bottom ef the Bar; C 
always found it would more readily hang at one Place than anorher 


and uſually the Middle was not ſo well as towards one of the Eg: 
or Corners, and the Succeſs better nigh one Edge or Corner tag 
another. If both Ends of the Bar are equal in Bigneſs, an ho 


Preparation of their Ends ſimilar, it is bores which End is do 


ward, if it has no permanent Virtue : But if it has no more t than an 
inchoate or imperfect Degree of fixed Polarity. one End will an!wer 
better, and the other worſe, in Proportion to the Degree of imper 
fect Polarity which it has. 

Ot a ſoft Iron Bar void of fixed Polarity, fo 1 


erect Poſition, the higher Part from the Middle upwa rd As, 


North Pole in North, „or a South Pole in South magnetic Laticud 
And, e contra, the lower Part from the Middle do: whward becomes 
a Sung Pole in North, and a North Pole in South Latitude: Par ts 
ſoon as ever the Bar is inverted, the Polarity will be ſhifced in, 
and ia North Latitude the End 'nevely piaced upward becomes 119 
North Pole, though it was a South one imme diately before, ane whe 


other End the South Pole, though it was it's North one zuſt bete 
The Caſe is the ſame, if ſuch a Bar i is placed horizontally in or den 


17-1 


the magnetical e Len ; for the End directed toward the 
i conſtantly be a South Pole, and that which is directed tre 
SOUL, a North one; and fo foon as ever the Ends of the Bar are 7 
d, the e Polarity, in reſpect of the Bar, is ſhifted allo (bat not! 

2 rice 


3 
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_ reſpect of the Earth) for which Rea ſon this Virtue is called J ranſent, 
and is communicated by the Earth's central Magnet in ſuch Manner 
as other Loadſtones are ſaid to do. 

Since in North Latitude the North Pole of the Earth's central 
Magnet not only gives the VI irtue Of a South Pole to that End of a 
Bar Which i is neareſt to it, but alſo helps it to lift Iron when neither 


the Bar nor Iron lifted has any permanent Virtue; the ſaid Magnet 


mult therefore neceſſarily help the South Pole of any Loadſtone or 
Touched Steel in lifting Iron, but hinder it's North Pole. This a— 
grees with common E-xperience, the North Pole of a Magnet being 
unable to lift ſo much as it's South one in North Latitude, "but more 


in South Latitude. 
This plainly ſhews the Reaſon why an armed Magnet, when both 


of it's Poles are applied to a Piece of Iron, will lift Neveral times as 


much as with either Pole fingle. For the North Pole of the Magnet 


by ſending it's Virtue chrough the attracted Iron, powerfully helps 


the South Pole of the ſaid Magnet i in attracting. Again, the ſtrength- 
ened South Pole muſt more powerfully increaſe the Attraction of the 
North Pole: And ſince the Poles mutually aſſiſt one another's Attrac— 
tion, with a Power much greater than if they themſelves are not al- 
ſiſted, the conjunct Poles muſt neceflarily lift at Jeaſt twice as much 
15 both of them can lift ſeparately. I once tried, and found the 
South Pole armed to lift 1125 Grains, and both Poles united 5760 
with a little more Difficulty. The Ratio is about I to a little more 
than g. 

Tf 1 of Iron or Steel (not having the leaſt Degree of fixed Vir- 
tue) is placed in any Poſture (except at, or near to a right Angle 
with the magnerical Line) it will not only for the preſent receive a 
tranſient Polarity thereby, but if it ſo remains long enough, the ſaid 
Polarity will gradually become fixed or permanent, more or lels, ac- 


cording to the Hardneſs or Softneſs of the Bar, Time it has remain- 


ed in that Polition, Angle it's Length makes with the magnetical 
Line, and Proportion of the Lengh thereof to it's Bigneſs, the long- 

eſt (ceteris paribus) uſually receiving moſt Virtue : And ſometimes 
55 all theſe Advantages concur, the Polarity will be ſenfibly per- 


manent in a little Time, and not require a very long lime to be 


rendered pretty ſtrong. 

By placing the faid Bar afterwards in the ſame Poſition, only with 
it's Ends ſhifted, it will gradually loſe it's gained Magnetiim, and 
at length have it's Polarity changed. 

Mr. 0% found one of his Loadſtones much impaired by lying 
long in a wrong Poſture [ ſuppoſe he meant a repelling one, with 
North Pole towards the North Pole of the Farth. Alſo by ap- 
ing one Pole of a very ſmall Piece of Loadſtone to the ſame 
Pole of a large one, he ſoon changed the Polarity of the former, 
but could not elfect it on a Piece of LADY contiderable Bigneßs, though 
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he tried ſome Hours. I have changed the Polarity of a ſmall Fru. 
ſtum of Load-ftone ſuddenly, and without a Contact, by holding 
one of it's Poles nigh the ſame Pole of a Piece of Touched Steck 
much leſs than a common Caſe-Knife, at above s of an Inch diſtant, 
which would make the Fruſtum leap to it. I repeated theſe Changes 
frequently with the ſame Fruſtum. 3 5 
From this, and ſome of the preceding Experiments, I con. 
clude, that if two parallelopiped Load -ſtones equal in Magnitude 
and fimilar in Subſtance, Figure, and Virtue, are placed cloſe 
together as in Fig. 95 with the North Pole of the one directed a. 
gainſt the ſame Pole of the other, or with the South Pole of the 
one againſt the South Pole of the other, and the Direction of 
their Polarities magnetically Eaſt and Weſt, they will, by Repulſion, 
(as it were in a Duel) reciprocally deſtroy one another in an equal, 
though long Time: But if they are placed (in the ſame Situation in 
_reſpect of one another, viz. North Pole againſt North Pole, or 
South Pole againſt South Pole) with the Direction of their Polarities 
in or near to the magnetical Line, that Stone (in North Latitude) 
whoſe South Pole ſtands directed to, or pretty much towards the at- 
tractive Point of the Earth's central Magnet receiving Aſſiſtance 
_ therefrom, will not loſe Virtue ſo faſt as the other, and confequent]y 
never loſe all it's Virtue till it has perfectly deſtroyed. the Polarity of 
it's Antagoniſt, which it will do in leſs Time, and afterward give i: 
ſome Polarity again contrary to whac it had at firſt. _— 
Though Fire deſtroys fixed Magnetiſm in Steel or Iron, yet it 
they are ſet to cool in an erect Poſture, or rather in the Direction of 
the magnetical Line, they will gain more or leſs fixed Virtue by the 
Time they are cold; but eſpecially Steel heated to a ſeaſoning 
Height, and in that Poſition cooled ſuddenly under Water, which! 
have found to fix it's Polarity ſo thoroughly, as that with its 
North Pole held downward, it would attract the North End of « 
Dial Needle. . 1 . 
While a Piece of Iron of ſome Magnitude is held at one Pole 0! 3 
Load-ſtone, it will increaſe the Attraction of the other Pole theres, 
and enable it to lift ſomewhat more. | 5 oy 
If either Pole of a Magnet large enough, toucheth one End ©! an 
oblong Piece of Steel (not too big and long for the Magnet eaſily do 
act on) it will tranſmit it's own Virtue to the other End of the Ste, 
which is fartheſt off, and make it a Pole of it's own Kind, whilſt the 
End which touches the Stone has Virtue of the contrary Pole: But 
the Virtue uſually is not ſo ſtrong in the End which is untouched, 48 
in that which is; though I do not know but in ſome Time it V+? 
gain more, and the other loſe ſome, until the Virtue in each End“ 
nearly equal. | 8 8 
Not only a touched horizontal Needle, which has permanent Po 
rity, will endeavour to conform itſelf to the magnetical Meridian, 


3 | bu! | 


as 
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but alſo one that has no other than tranſient Virtue, and is with the 
greateſt Care freed from fixed Magnetiſm (if made and uſed as in the 
Precogn.) will do ſo too, though with this Difference, that which 
End foever happens to be placed neareſt towards the magnetical 
North will faintly turn thither; and if that End is not ſuffered to re- 
main ſo too long, then the other End, placed neareſt to the North, 

will turn thither as the firſt did. In trying this Experiment, I ſome— 
times found, that when the Needle had reſted in the Meridian only a 


few Minutes, it gained a perceptible permanent Virtue, ſo that it's 


other End would not be attracted to the magnetical North, unleſs it 


was placed conſiderably nearer thereto than I had placed the firſt 


End; and having fo ſtood ſome Time, loſt again the ſaid inchoate 


Permanency, and received Polarity, the contrary Way. Once, 


while I dined, and fat but a lictle Time after, I could not make the 
End which 1 left towards the South, to ſtand towards the North, 


unleſs I placed it very true in the Meridian; fo that I was for- 


ced to free it again from Magnetiſm before I could uſe it to re- 


peat the ſame, or try the following Experiment; for the leaſt 


Fixedneſs of Polarity in the Needle would more or leſs obſtruct 
both. 


At the magnetical Eaſt or Weſt of the Needle 8 pin, ſo nice as ET 
could gueſs it, I held at a great Diſtance, either the South Pole of a. 


Loadſtone, or lower End (which is the South Pole) of an erected Bar 
(both of them anſwered alike) and gradually approached it nearer, 
in a direct Line, toward the Pin, until it began to attract the Needle, 
which I obſerved was as I expected at the South End: I then changed 


the Ends of the Needle, and gradually approached the South Pole of 
a Magnet as before, and conſtantly found it to attract that End 


Which was toward the South; and the North Pole of the Magnet, 


after the ſame manner, would attract the North End of the Needle 


when it had only tranſient Virtue. 
I remember, that in my younger Days I once diverted myſelf with: 
making a horizontal Needle, and a Dial-Box for it, one of m 
School-fellows having a Load-ftone, Before I could have the Uſe 
of the Stone, I often held my Needle within it's Box, ſometimes 
with it's intended South End towards the Bottom of a Window Bar, 
(having lately ſeen one of my Companions try it with his Pocket 
Needle, which was touched) and at other Times I would hold the 
Needle's North End at the Top of the Bar. I obſerved the Needle, 
wich was hung very tender, to m ake Vibrations at cither End ot 
the Bar. I happened to ſet it down in the Window at a good Di- 
tance therefrom, and found the South End more inclined to vibrate 


to the Bar's Bottom than the North End, and ſeeing it to have ſome 


Virtue, I thought of encreaſing it by raking the Needle out of the 
Hoke and applying it to touch the Bar with it's proper Ends. By 
dals Method alone it gained ſuch a Degree of Polarity as would con 


ſtantle 
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ſtantly turn it's Proper End to the North, if it was kept trembiig 
but if I placed it's contrary End to the Bar, the Polarity would be 
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changed preſently. By this Way of Management I could give j; 
but a faint Verticity, which was ſoon more vigorous when I got the 
Uſe of the Stone, though it was ſmall, and not of the beſt, and the 
Needle ſoft Iron. And this was all, at that Time, I knew of Mag. 
netiſm, having never read the particular Properties of the Stone, nor 
ſeen one before, nor heard of the untouched Needles Verticity, or 
it's vibrating to a Bar, 

Having within the Space of a few Years paſt had a freſh Inclination 


to make ſome magnetical Experiments, amongſt other Thoughts de 


above- mentioned. came into my Mind, That Iron, not having any 
fixed Polarity at all, might (if it moved tenderly enough) conform 
it's Ends to the magnetical Meridian; which at length put me on 
making ſuch Needles as are deſcribed in the Beginning, of whic! 


either Sort anſwered my Expectations above-mentioned. Afterward: 


I touched one of the firſt Sort of Needles (deſcribed Precogy, 5, 


whoſe Length was 2 5 Inches, and Weight Oſd and Gr. ij) on a Piece 
of tranſient Iron (made for Armour of a Magnet) which meaſured ig 
Iaches each Side of the broad plated Part about 15, the parallel. 


piped Part in Length 2, and in Breadth (equal to it's Thickneſs) ?, 
So it's whole Length was full three Inches and 5. It's Weight Troy 


Was S111 Jij. This held with it's Length Fedde in the magnetica. 


Line, gave the ſaid Needle Virtue enough to vibrate about four 
times in one Minute. I held the Needle, while touching, in a hori- 
zontal Situation, with it's North End directed towards the North, 


and placing it's Middle about the Top of the Iron, drew it alone 


Southward. Likewiſe placing it's Middle about the Bottom of the 
faid Iron, I drew it Northward, that the South End might be touch- 
ed as well as the North. I afterwards touched it my new Way (here 
after mentioned) with the ſaid Piece of Armour, and a ſmall Pices 
of tranſient Iron, which made it vibrate about ſix times, and I be- 
lieve it would have made more Vibrations, had the Needle been hat- 
dened Steel. 


Having no other than a ſmall Load- ſtone it very irregular Shape, 


1 was loth to diminiſh it enough to bring it into a tolerable Figure 
to receive Armour, but did only grind a little Place plain at each 


Pole, where I bound it on with Thread when I had ground it, The 
Weight thereof naked was but Zvi Jy Gr. vj; it's armed South Pole 


would only lift Svij Iſh Gr. iy, which was a Key. They not know- 


ing where to get a better, made me think of improving what | had. 
: conſidered; that ſince a larger Stone of the ſame ſpecific Virtue 
would lift more, it might poſſibly communicate more Virtue than 
mine could to the ſame "Piece of Steel, but could not fail of fo dong 

to a much greater Piece; and having obſerved that touched stecl 


Would communicate ſome Virtue as wel as attract, [ got ſome i [ 
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Wire (the largeſt in the Shop where I could meet with any) which 
having cut into equal Pieces, and filed their Ends ſo tranſverſly as I 
could, and very plain, I made a Standard with a Plate of Iron, into 
which I could but juſt thruſt the ſhorteſt; and filing all the reſt till 
they would but juſt enter the ſaid Standard, I reduced them nicely 
to the ſame Length. Then having marked one End of each of them 
with the Edge of a File, I ſeaſoned them very hard, and made them, 
Ends and all, very bright. Each of them meaſured in Length a— 
bout 2. 74 Inches, and wetghed 36 Grains or more. ] weighed one 
of them, and they were all of the fame Piece of Wire, therefore 
could not differ much in Weight. With my Loadſtone 1 touched 
37 of them, one by one, making their marked Ends their South 
Poles. I laid them Side by Side at about half an Inch Diſtance 
from one another on a Board, with their marked Ends toward the 
ſame Edge thereof, and took Care that they ſhould not touch 
one another after they came from the Stone, before they were 
all of them touched thereon. Then having Thread and Armour 
made as in the Figure (one Piece marked, which I applied to the Jg. 98. 
marked Ends of the Wires) in a readineſs, I ſpeedily thruſt. 
them together into a Bundle, and caſting the Thread 2 or 3 times 
round them with my Fingers I formed the Bundle into a regu— 
jar Hexagon as ſoon as I could, and then bound them faſt from End 
to End, and bound faſt the Armour. I took the Number 37, be- 
cauſe that would form a regular Hexagon at each End, and fo wilt 
alſo 19 or 7. Finding this artificial Magnet excced my natural one, 
I held the Artificial in one Hand, and the Natural in the other, the 
North Pole oi tie one againſt the South Pole of the other, and pla- 
cing their Armour on the Middle of one of my Wires, drew the 
= Magnets aſunder, and ſo touched both Ends ci the Wire at the fame. 
' 1 Inſtant. In thar manner I touched one by one a lecond Set of Wires, 
which I managed like the firſt, and bound on the Armour of the firſt 
Set to the ſecond. The South Pole lifted a Key, Weight Troy $11 Sy 
Zi Gr. v. Both Poles united would, with Difficulty, lift the ſaid 
Key with Weights faſtened to it, the whole 15] Troy. I next tried 
with 19 Wires, for which I made Armour of a proportionable Size; 
but that did not anſwer ſo well, I thought, as 37, though I repeat- 
ed'tne Touch. Afterwards I took 7, which I thought performed 
according to it's Quantity as weil as the 37. Therefore 1 ever after 
uled the Number 7. . 
In the next Place I thought of mending this Way of Touching, 
Dy placing all the 7, or more of them, with their marked Ends to- 
ward the North in a long {mail Trench, whoſe Depth was juſt fit for 
one of them, to Keep it from rohing away While I was touching it 
and it's Fellows. The North End of one touching tlie South Ind of 
e other, and adhering by their megnetug Virtue, I placed the two 
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Magnetical Obſervations and Experiments, 
main there a Moment) and then inſtantly and ſpeedily drew qe 
Magnet to one End of the Wires, and the other Magnet to the ciher 
End of them; by which Method I touched them, as it were all at 
once, and as if they had been but one entire long Wire. I found 
this Way not only more expeditious, but more advantageous, giving 
all of them a ſtronger Touch : But the Wire at each End was not 
ſo ſtrongly touched as the reſt ; therefore I placed more Wires in 
the Trench than I had Occaſion for, and laid aſide thoſe at each Eng, 
whoſe Virtue was weaker, One of theſe Wires, when it was thus 


newly touched, would lift a prepared Nail 4.75 Inches long, ia 


Weight Troy Zvij Gr. vj or vij (i. e.) more than 426 Grains, Th: 
Weight of the Wire can be had in that of the Nail 11. 833 times, | 
placed all the 7 ſeparately in the magnetical Line for about two 
Days; in which Time all of them had loſt ſome Virtue, yet one of 


them would with Difficully lift the Nail aforeſaid, which it lifted 


ſomewhat eaſier juſt after the Touch; and that which had loſt moſt 


Virtue, would eaſily lift a Nail of 4 Inches long, in Weight 306 


Grains. 1 
HFaving ſuch Succeſs, I got ſeven round Bars of Steel to be made, 


from End to End of one Size, ſo that they would but juſt go through 


a Hole made on Purpoſe in a Plate of Iron, and tried their Length 


in a Standard as I did the others, and marked one End of each of them 
with the Corner of a File in this Manner, that I might be able to ſee 
the Mark when they were bound together, leſt either of them ſhould 


be placed with it's End the wrong Way. Their Diameters were 
about x of an Inch, and their Lengths about 124 Inches good Mea- 


ſure. I hardened and cleanſed them as I did the Wires, but one of 
them happening to break by a Fall in touching, I got it ſupplied, 
and, for Fear of ſuch another Accident, reduced them to almoſt a 
blue Colour. I laid them one after another in a Trench planed for 
them, in a long Piece of Wood about the Depth of half their Dia- 
meter, putting their marked Ends all one Way: I made a Hole in 


the Trench a few Inches from one End of the Piece of Wood, and 
put a Pin in it to keep the Bars from ſliding to the Ground, and ele- 


_ vated the other End till it was, as I gueſſed, in the magnetical Line. 
I then touched them with two of my Magnets as before, and this! 
found the beſt Way of all. When they were finiſhed, and armed 


with proper Armour, the North Pole lifted above half a Year after 
iÞ Troy, and the South Pole conſiderably more. In making one of 
theſe, I met with an odd Accident; for after I had begun to touch it 


apprehending it was a ſmall Matter bigger than the reſt, J attent- 


OO O ; 3 
ed to mend it on a Grinding-ſtone, whoſe Axes were directed abodt 


14 or 15 Degrees from Eaſt towards North, and from Weſt towards 
South. 1 was not careful to keep it's Poles the proper Way in 
grinding, but held the Bar ſometimes a-croſs to the Stone, wc! 


would make it jar, at other times, with the North Pole toward the 


"North 
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North. Afterwards I touched it again with the reſt, but could not 9 
give it an Attraction equal to that of the others. I happened to try 
with my Dial-Needle whether the Change of Polarity was in the ve- 
ry Middle of the Bars, or nearer to one End than the other, and in 
this Bar found ſeveral Polarities contrary to my Expectation, but 
how many I am not certain, being ſeveral Years ſince, and I not 
heeding.it nicely. As I held it erect, the Bottom was a South Pole, 
further up no Attraction, the Pole changing a little higher (I think 
one third Part of the Bar's Length) a ſtrong North Pole, and abour 
up a ſtrong South Pole, and at the Top a ſtrong North Pole, the 
Middle between each Pole not attracting. Whether the jarring on 
the Grinding-ſtone while held in a wrong Poſture was, as I ſuppoſe. 
the Cauſe of this irregular Virtue, or whether I might at firit, by 
Miſtake touch it the contrary Way, I durſt not poſitively aſſert; 
but all my Care and Labour would not help it by touching: For, as 
the Virtue became ſtronger in the Ends, ſo did alſo the Polarities in 
the other Parts of the Bar. I was ſomewhat concerned at this Dit- 
appointment, doubting it muſt have been new ſeaſoned, which would 
have created the Trouble of cleanſing and poliſhing it the ſecond 
Time. I thought firſt that I would try to cure it by puting it over 
freſh Wood- Coals in a horizontal Poſture, with it's intended South 
Pole directed towards the magnetical North, which I did, and fo 
kept it until it was blue. Then I took it out of the Fire, and cool- 
ed it in almoſt the ſame Poſture, for I think the North Pole thereof 
was elevated. I tried it without retouching, and found it perfectly 
cured, the Polarity regular throughout, and (which I was furprized 
at) attracted full as ſtrongly as either of the reſt, „ 
I next endeavoured to procure Magnetiſm in Steel, without the 
Aſſiſtance of any Magnet (except tne Harth's central one.) 
Finding my artificial Magnets, rightly uſed, would communicate 
more Virtue to other Steel than they themſelves had, and obſerving 
that erect Bars had ſome Virtue from the Earth's Magnet, and ha- 
ving alſo experienced that Iron, which had only tranſient Virtue, 
would, when in an erect Poſture, or in the magnetical Line, give 
a ſmall Degree of fixed Polarity, I ordered nine Steel Bars o. 75 of 
an Inch ſquare. and 16 Inches long, to be made. Some of them 
through the Smith's Fault were a little leſs; the Weight of the hea- 
vieſt was, after it was finiſhed, 3 th Avoirdupois. I made them mo- 
derately bright by grinding, and filed their Ends as plain as I could, 
and tranſverſe to their Lengths, by help of a Carpenter's Square; 
then marked one End of them, and, when hardened, I ſcowered them 4 
bright, and poliſhed their Ends very well. I fitted a Piece of Ar— | 
mour for each End of one Bar, and marked the Piece which was 
ior the marked End of the Bar, and bound faſt both Pieces of Ar- 
mour to the ſame Bar, one at each End: Then ſtanding with my 
Face toward the Weſt, and holding the Palm of my Left Hand up- 
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Magnetical Obſervations and Experiments, 
ward, I placed therein one of the Bars without Armour with it's 
marked End Northward, and graſped it faſt at it's Middle, with my 


Fingers on the Weſt Side, and the Ball of my Thumb on the Eaſt 
Side, where J alſo laid along my whole Thumb to keep it ſteady: 


So the upper Part of the Bar was open from End to End. Thus 


holding it, I elevated the South End thereof until I gueſſed it was 
in the magnetical Line; and holding with my Right Hand the armed 


Bar, with the Poles of the Armour downward, and the marked 


End toward the North depreſſed to the, magnetical Line, I placed 


the Pole of the upper Armour about 4 or 5 Inches from the Top os MF 


the unarmed Bar, and as ſoon as ever it touched the Bar, I began 


with the greateſt Speed I could make, to draw it downward until! 


was palt the Middle, and from thence to the Bottom gradually ſlower 
When it was at the Bottom I permitted it to reſt there about 1 
or 2 Seconds. After the ſame Manner applying the Pole of the lower 


Armour to the unarmed Bar about 4 or 5 Inches from it's Bottom, 


I drew it upward, ſpeedily at firſt, ſlower when above the Middle 
letting 1t reſt a little at the Top. Having upwards and down- 
wards alternately repeated the Touch on the ſame Side of the Bar, 
I touched the oppoſite Side thereof, which was next my Hand, in 
the ſame Manner and afterwards the two other Sides. Then holdin 


the unarmed Bar erect, I uſed to ſee if it had gained any fixed Po- 


larity by holding my ſmall Needle at the Top and at the Bottom of 


the Bar; for if it had gained any Virtue by the Touch, it would at- 


tract the Needle ſtronger, at the ſame Diſtance, when the marked 
End of the Bar was held downward, than when it was held upward. 
If I found it had gained any ſenſible Virtue I took off the Armour 


from the firſt Bar, and bound it to the ſecond which I had touched, 
and after the ſame Manner touched the firſt Bar with the ſecond, as 
[| had touched the ſecond with the firſt, And when by Trial win 


the Compalſs-Needle I found the armed Bar had communicated to 
the other more Virtue than was in itſelf, I took off the Armour and 
bound it to that which was newly touched, and therewith retouchc 


that which I had diſarmed. In a few Repetitions of changing the 


Armour from Bar to Bar, and touching the weakeſt, I procured in | 
both of them (without the Aſſiſtance of either of the other ſeven) . 
fixed Polarity to ſuch a Degree as that the Noth Pole, or unmarked 


"End of either of them held downward, would attract the North 
End of the Needle, though much fainter than if the North Pole ot 


the Bar had been upward, and Poſition did not now change their Fo- 


| larities, but only weaken them: Therefore I now call their Virtue 
perfectly permanent. Four or five Repetitions more encreaſed tl!” 
Virtue to ſuch a Degree as that the South Pole of one of them 


would lift a Ten penny Nail prepared, and after 2 or 3 Repetition 


more a common Door Key of an Iron Box- Lock, Weight Troy 5. 


and above Yij, not by the Bow but by it's lower End, which Wes 
5 1 | | s = = | wrought. 
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Piece of Inch Deal above three Inches broad and 7 or 8 Feet long, 
in the Middle whereof, at about 5 or 6 Inches from one End, 1 
made a Hole through with a large Gimler, into which I drove an 
Iron or Steel Pin, whoſe Length (beſides what went into the Wood) 
was a little leſs than the Thickneſs of one of the Bars. Then 1 
placed the biggeſt Bar on the ſaid Board with it's marked End 
cloſe to the Pin, and it's Length parallel to that of the Board, 
and with an Awl made four ſmall Holes in the Board, one 
of them on each Side of the Bar about an Inch from the Bottom, 


and about the Thickneſs of a Six-pence, from it's Sides, and the 


other two after the ſame Manner, about an Inch from the Top. I 
drove into them Pins of large Wire half an Inch long, beſides what 
was in the Board. The Pins were to keep the Bars from ſliding out 
of their Places in touching. Then removing that, and placing 


any other Bar between the laid Pins, with it's marked End cloſe a- 
gainſt the great Pin, I placed the marked End of the ſaid biggeſt 


Bar cloſe againſt the unmarked End of the other, and made four Holes 
on it's Sides, and drove Pins in them as before, and ſo continued to 


do, until the Board was full: It held half a Dozen Bars. I took 


Care to place the marked End of every Bar directed towards the 


great Iron Pin which was to keep them from ſliding down to the 


Ground, when the other End of the Board was elevated, to ſtand in 
the magnetical Line. The Board ſtanding with one End on the 
Ground, and the other leaning againſt the Wall, at the South End 


of the Room, I took the armed Bar, which had Virtue, and placed 
it's North Pole's Armour about the Middle of the higheſt Bar, whoſe 


Middle I could reach to (keeping the Armour of the South Pole a 


little upon one Side of the Bars, juſt ſo far as I might be ſure not to 


touch them with that End) and then immediately drew it from thence 
downward to the Bottom of the loweſt Bar: After the ſame Manner 
placing the Armour of the South Pole on the Middle of the loweſt 


Bar (and holding the armed North Pole on one Side, that it might 


not touch) I drew it upward to the Top of the higheſt Bar, whoſe 


Top I could reach. And if the End of any Bar was a little under 


that which it reſted againſt, I uſed to put a ſizeable Chip under it, 
that the Armour might not hitch in drawing it over the Places of 
their Contacts. I uſually touched the Bars on all four of their 
Sides, then took out the loweſt, and (letting the reſt gently ſlide 
don to the Iron Pin) placed it at the Top, that thoſe which were 
firſt at the Top might in their Turns take their Places in the Middle, 
and be well touched. I commonly reſted at the End of each Bar in 
drawing (as in the ſingle Bar before-mentioned,) When I found thoſe 
an the Board conſiderably ſtronger than my armed one, I took out 
at which I thought attracted beſt, and bound the Armour to it, 
putting the other in it's Room. After ſeveral repeated Touchings, 
Mm 2 ——_ the 


wrought ſomewhat globular and poliſhed. In the laſt Place I got a 
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wm Magnetical Obſervations and Experiments. 
dhe biggeſt of them being thii) Avoirdupois, would be ſuſpended by 
it's North Pole to the South Pole of one of the beſt of the other; 
They did not lift one another, or attract ſo well when their Ends 


were applied centrally, as when applied to one another (as is ex. 
Fig. 100. preſſed in the Figure) near to their oppoſite Corners. The 


Line 
in the End of each Bar repreſents the Manner I uſed to mark Sy 


intended South Poles. With one of theſe armed, I touched a ſmall 
{quare Bar of Steel (placed betwixt two of the great ones) the Length 
whereof was 2.156 Inches, the Breadth of each Side 0.27 or ſome: 
what more than; of an Inch) the Weight 5v Gr. iv (i. e. 304 Grains! 
it would lift afterwards an Iron 54 Inches long, weighing $iv 319. 
or, 2000 Gr. 304 can be had 6.578 times in 2000. So it lifted aboys 
63 times it's own Weight. With this little Bar naked I touched à 
{mall D1al-Needle made of Steel (the Socket in the Middle was alſo 
Steel, and not Braſs, as uſual) I ſeaſoned it very hard, and cleanſed 
it well, and with much Care, not to break it, becauſe fo hard, I: 
weighs not full 4 Grains, has lifted two prepared Six-penny Nails, 
one at each End, while it was held in an horizontal Poſture with it's 
South Pole towards the North. It alſo lifted a Key by the Bow, as i: 
was held perpendicularly with it's South Pole downwards, the Weight 
whereof was 3j Ji Gr. xv good Weight (i. e. 115 Grains or better), 
Wherefore ſince the Needle weighed leſs than 4 Gr. which is the 
29th Part of 116, we may reckon it lifted full 29 times it's ow: 
Weight by the Force of one Pole, the Key having no permanent Vir- 
tue before. ES i 18 
1 never ſaw this Communication of Magnetiſm outdone by th: 
Load-ſtone itſelf, as it is commonly uſed; but what a good on: 
would do, uſed as I did the Steel, I know not for want thereof, bu: 
doubt, unleſs Steel could be made better than it uſually is, a ſtronger 
Degree of Attraction therein is ſcarce to be hoped for from the Uie 
of the beſt of Load- ſtones. 5 . 

1 uſually find the attractive Power in ſquare Bars cut plain over 
tranſverſe to their Lengths, to be ſtrongeſt, not in the Middle ot 
their Ends, but much nearer to their Corners or Sides, and to bt 
greater at one Corner or Side than another; and this not only in luc. 

j as are of touched Steel, but in Iron ones having no Polarity, bu! 
B from their Poſition. The ſame I obſerved in round Bars, if their 

| Ends are not convex. e e 

| In ſome of my large Steel Bars (as alſo in ſome of the round Bars 
i I found the North Pole ſtrongeſt, in others the South, I kno» 
not the Cauſe thereof; for though I touched the weaker End 
twice as often as the ſtronger, it would ſtill continue to be 19, 

g when the ſtrongeſt had been well touched before. I imagine “ 
| muſt be owing to ſome Inequality of the Steel occaſioned by the dit 

5 ferent Degree of Heat taken at the Forging; different Degree of 


Heat when the Smith deſiſted hammering; different Degree of Hea! 
5 | — N — 


Of Magnetic Quality. 277 
in making the Iron into Steel, or Quantity of what is uſed in doing 
it: Fineneſs of the Iron whereof the Steel was made, ſome ſmall Dif- 
| ference in Magnitude, or Difference in ſeaſoning, it being almoſt im- 
poſſible to make both Ends equally hard; but that both Ends of 
mine might be ſo, I had a Fire made long enough to heat their whole 
Length at one and the ſame Time. | 

[ left ſeveral of the Bars on the Board whereon they were touched, 
and in the ſame Poſition to one another, as well as to the Earth, 
for ſome Months, to ſee whether they would loſe any of their Vir- 
tue; but if they did, it was ſo little, that I could not be lure there- 
5 pens Wang: Sag N 
[ alſo tried whether what I mentioned above concerning Load- 
ſtones would hold in 5 or 6 Bars regularly touched and placed to one 
another in the ſame Manner; and found that at ſome of the Joinings 
it anſwered pretty well, but not ſo well at others, uſually belt at the 
two extream Joints, and worſe at the middle ones. When I held 
the Dial-Needle at a good Diſtance from the Bars (perhaps 6 or 8 
Inches) the Attraction was more regular, and the different Poles of 
the two Bars at their Contact was not ſo eaſily diſcernible ; but when 
I held it within 2 or 3 Inches Diſtance, both the Poles diſcovered 
themſelves more or leſs at every Joint. Perhaps the Cauſe may be 
the Want of a better Contact, the Ends of tae Bars not being true 
Planes; or it may be partly owing to their Conjunct Length (though 
I cannot ſee how that ſhould cauſe it) or ſome Irregularity in the 
Virtue of each particular Bar. For it has been obſerved, that very 
oblong Iron, as Wire, is capable of having a North Pole in both 
Ends, and a South one in it's Middle; or, as my round Bar before- 
mentioned, ſeveral Polarities in no greater Length than about one 
Foot. My Bars were not made of German, but more ordinary Steel, 
of about 4 4. per fh. 8 | 

IV. 1. I take this Opportunity of informing you, that the Iron- Of the Mig 
Croſs, which is ſuppoſed to have ſtood upon the Steeple of the New- netic 2na/iry 
Church here about two hundred Years, having been lately taken Cares by 
down to be repaired, I was informed by a certain Foreign Gentle- e 

| . . g g © ſtanding for 4 

man, that a piece of Iron, that has ſtood for a long time in one Si- long time in 
tuation, would thereby acquire a Magnetic Quality. Upon which I ne Po- 
deſired a Workman to procure me a piece of that Croſs, who accor- A 4 Mr 
dingly brought me a bit of it, of about a Span long, and a quarter |... e 
of an Inch thick, which I applyed both to a working Needle, and 7 R. $. Ne. 


the Needle of the Compaſs, but without any Effect upon one or the 371 pag. 74 


Other, 5 5 | 
Some time after, the ſame Workman brought me ſome other 
pieces, Jooking like ruſty Iron, which he had broken off from the 
bottom of the Croſs, where it had been faſtened by four croſs pieces 
bound down with Iron, to an erect piece of Timber nine Inches 
iquare, and covered with Lead in ſuch a manner, that no wet could 
get to it. 5 This 
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This ſeeming ruſty Iron would take up ſeveral Needles hangin 
by one another, and appeared to have a ſtronger Magnetic Virtue 
than two Loadſtones, which I had then in the Houſe; and was ſo 
hard, that no File would touch it, I gave one of the greateſt pieces 
to a Knifegrinder, to grind it for me, who was a long time about it, 
and complained that it was harder than Steel, 

* A way te % 2. In the Year 1722, I obſerved that a long heavy Bar of Iron 
-1icate te being ſet upright, and ſome Filings of Iron, or a Bit of Iron Wire, 
de laid upon it's upper End, thoſe Filings or Wire would ſtick to ano— 
Viriue to Iron 8 PP e 5 8 5 . 
and Steel, ther Piece of bright pointed Iron, and ſuffer itſelf to be lifted un 
without the from the ſtanding Bar even to the Height of five Inches. : 
pelp of a „ In the Year 1726, making ſeveral further Obſervations about the 
e gs magneticai Force, which I found in great Pieces of Iron, I made uſe 
cel (Nephew Of a large Iron Vice, about go Ih Weight, in which I fixed a ſmall 
4% 'he late Anvil of about 12 tH. Upon the bright Surface of this Anvil I laid 
I ann the Steel, to which I would give the Virtue, in a Poſition of North 

boek, K 5.) and South, which happened to be in a Diagonal of the ſquare Sur- 
No. 423. face of the Anvil; then I took a Piece of Iron, 1 Inch Square, and 
Pig. 294 33 Inches long, of about 8 it Weight, having at one End the Fi. 
3 here repreſented brightly poliſhed at a, and taper at the other 

Fuad: Then I held faſt down the Piece of Steel upon the Anvil with 
one Hand, and with the other I held the Iron Bar aforeſaid perpen- 
dicular with it's Point @ upon the Steel, and preſſing hard, I rubbed 
the Steel with the Iron Bar towards me, from North to South, 
leveral Strokes, always carrying the Bar far enough round about, to 
begin again at the North, to prevent the drawing back of the magne- 

_ tical Force: Having thus given 10 or 12 Strokes, I turned the Stec! 
upſide down, leaving it in the ſame Poſition as to North and South 
and after rubbing it and turning it, *till I rubbed it about 400 times, 
it received by degrees more and more Strength, and at laſt had as 
much as if it had been touched by a ſtrong Load-ſtone. The Place 
where I began to rub was always that which pointed to the North, 

when the Needle was hung, the End where I had ended the Stroke 

turning to the South, Sometimes it has happened, that in a few 
Strokes I gave the Steel it's Virtue; nay even in the very firſt 
Stroke one may give a great deal to a ſmall Needle. This Way! 
have given the magnetical Virtue to Needles of Sea-Compalles 
Fig. 102. made of one Piece of Steel, as the Figure 101, ſo ſtrongly, that 


| one of the Poles would take up +, and the other a whole Ounce of 
f Iron, although theſe Needles were anointed with Linſeed Oil, which 
=» made a hard Coat, to keep them from ruſting, yet they kept the 
| Virtue; but in Strengthning theſe Sort of Needles, I rubbed by 
! turns firſt to the right and then to the left Side. 


The fame Way I brought the Virtue into the Point of a Knife, 
ſo that it would ſuſtain 1 Ounce, Te» | 


I brought 


„ Magnetical Experiments, 
I brought the ſaid Virtue into four ſmall Pieces of Steel, each 1 
Inch long and 1 Inch broad, as thin as the Spring of a Watch. 
Theſe four Pieces J joined together, as into an artificial Loadſtone 
weighing them 18 Grains Troy, and then it did draw up and ſuſtain 
an Iron Nail, which weighed 144 Grains Troy : This artificial Load- 


ſtone has now theſe ſix Years been tumbled about, and been lying 


among lron and Steel, and in any Poſition, and yet it has rather got 
more than loſt any of it's Virtue. xl 

The magnetical Virtue being thus brought into Iron or Steel, I 
have farther obſerved, that that End where the Stroke was begun, 
would draw to the North, and where the Stroke ended to the South 
in whatever Situation the Steel had been laid upon the Anvil to give 
it the Virtue. I took a Piece of Steel and rubbed it from one End 


to the Middle, and then from the other End to the Middle, and 
found it had two North Poles, one at each End, and the Middle a 


South Pole. 


Further beginning to rub from the Middle towards each End of 


another Piece of Steel, I found it to have at each End a South Pole, 
and in the Middle a North Pole. 

J have put a pretty heavy Compaſs-Needle after I had given it it's 
Virtue, into the Fire, and made red hot three times one after ano- 
ther letting it grow cold every time: It loſt ſome Virtue every Heat, 


but at the third it had a great deal ſtill left, and making ſt for the 


fourth time white hot, it loſt 1t all. 

When I covered the Anvil with a Piece of Woollen Cloth, and the 
End of the Iron Bar with a Piece of Shamoy Leather, it gave no 
Virtue to the Steel; then covering only the Bar, and leaving the 


Anvil uncovered, it gave not any Virtue that way neither: But co- 


vering the Anvil, and leaving the Bar uncovered, it gave the full 

Virtue. F . 
I have tried whether my Vice had any fixed Pole by ſtanding 

long in one Poſition, but I found it had nor. . 


have tried to do this with an Anvil of about 30 tþ Weight, being 


fixed in Wood; but could not come up to the other Proots. 
[ believe if one took an Iron Bar of three Inches ſquare, and 10 
or more Feet long, or ſeveral of them upon each other, and a ſui- 
table Piece or Bar of Iron to rub withal, and giving the under Part 
of the ſtanding Bar the Figure aforeſaid, repreſented by B, it might 
be brought to a vaſt Strength. V. B. The Steel for the Needles is 
always of a Spring Temper. 1 
have made two Pieces of Iron, at one End à of an Inch, and fo 
Taper to ; of an Inch ſquare each [the Length was not mentioned] and 
fixed theſe two Pieces of Iron to a Piece of Wood in the Shape of 
an armed Loadſtone, at about 8 Inches one from the other, apply- 
ing to the under Part of theſe Irons, or Legs, a Piece of Iron with 
4 Hook to it, as to an armed Loadſtone, I hung this armed Piece 
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280 Obſervations of the Dipping-Needle. 
of Wood with each Leg over an Iron Bar (at a Diſtance that ſome. 
thing might hang between them) then placed the Piece of Iron with 
the Hook to it to the two Feet, and I found it to draw very ſtrong. 
ly; but my Trial was but with ſmall Tools. I ſuppoſe if one dd 
25 5 a larger Proportion, I doubt not but it would have a ore; 
Ikfect. | 
Having ground ſome Loadſtones with Emmery, I have ſaved the 
_ Grinders, and mixing them with Water, ſo that they might eaſily 
be moved, I put them into a Bottle to fink, placing on each Side 
Loadſtone, one with it's North, and the other with it's South Pole 
towards-the Bottle, and found, after the Matter was ſettled and dried 
it formed itſelf into a Sort of Loadſtone, which had a moderate 
Strength, and two regular Poles _ 


Explanation of the Figures. 


Fig. 101. The End of the Iron Bar, with which the Virtue is rubbed 
into the Steel or Iron. VVßů plo do 
Fig. 102. The Needle of a Sea Compaſs. 155 
Fig. 103. The Figure of the Point, on one Side. 
Fig. 104. The Figure on the Point, of the other Side. 
Tig. 105. A, The Needle of a Compaſs. BB, The End or Edge of 
the Bar, with which the Needle is rubbed beginning at CC, and 
proceeding to D D. : 


O:/froations V. About the Time I was obſerving the Variation of the Ho- 


&f che Dipping rizontal Needle, I made likewiſe ſome Experiments with the Dipping 
5 PP 77 a , * Y . . . . : ; 8 0 s 
Neeale, mag? Needle, to try, if the Dip and Vibrations were conſtant and regular, 


t London, 


„ e Resi. The Needle I made for this Purpoſe was 12 Inches and one Tent: 
ning of the long, half an Inch broad in the Middle, but not above one Tenth 


Yar 1723- near the Ends; the Ends themſelves being filed to fine Edges; and 


- Oe in Thickneſs it was about one Third of a Tenth. The Ends of the 
ra 7 


Wachmaker, Axis, upon which the Needle turned, were very ſmooth, and not 


F. R. S. No. bigger than was neceſſary for the Support of the Needle, which 
389. p. 332. weighed nine Penny weights twenty one Grains, or about halt a 


Ounce Troy. The Ends of the Axis were placed upon the Edgts 
of two thin Plates of Steel, that were hard and well poliſhed, and 
parallel to the Horizon, that the Needle, when vibrating, might ro“, 
and not ſlide upon the Edges of the Plates, to avoid the Friction 
they would have been ſubje& to, by moving in Holes. A Bras Se— 
micircle was provided, and from the loweſt Point graduated each 
Way and a few of the Degrees, about that Part of it which anſwered 
to the Dip, were divided into ſix equal Parts. By the Help et 
Screws, the Semicircle could be brought to a due Situation ; and by 
two ſpirit Levels, placed at right Angles to each other, any Change 
of Situation was eaſily perceived, and by the Screws it could be rei. 
dily reſtored to it's former Poſition ; all was incloſed with _ = 


ſecure the Needle from being diſturbed by the the Motion of the 

Air. I muſt here take Notice of the great Difficulty there is of poi- 

fing the Needle ſo exactly, before it is touched with the Loadftone 

as to take any Poſition indifferently : for, when it is pretty near 

the Truth, it is extremely troubleſome to place it at reſt in the Po- 

ſition deſired, in order to try which Way it is inclined to move. lt 

cannot be done in the open Air; for the leaſt Motion of it will di- 

ſturb the Needle, and when it is ſhut up, it is no eaſy Matter to 

ſettle it in the Place intended. And that there will be a ſenſible Dif- 

ference of the Dip, upon ſhifting the Sides of the Needle, whatever 

Pains be taken to prevent it, I am fully ſatisfied from the follow- 

ing Experiments. . 5 
I touched both Sides of that End of the Needle, which I deſign- Aub 20, 

ed to point South, upon the North Pole of a ſmall Terrella; after 1722. 

which I cauſed it to vibrate in an Arch of ten Degrees, and counted 


the Time by a Pendulum Clock, ſhewing Seconds, till the Needle — 1 


had performed 5o Vibrations. 


It performed the firſt 25 Vibrations in 8 
The next 25 Vibrations in — 7 
The 50 i:. —  — 5 25 


Which gives for each Vibration at 2 Medium — 6, 5 
The Needle dipped — — 73 134 : | 


the Eaſt, was now turned Weſt, and cauſing it to vibrate in the ſame 
Arch, as before, it performed Do 


Then I ſhifted the Needle ſo that the Side, which before reſpected Eaperinent l! 


5 
The firſt 25 Vibrations in — — — — 2 49 
The 50 Vibrations in — — — — — 5 28 
That is, each Vibration in — — — 6, 36 
The Dip ——— — — 739 go! . | 


I now touched the ſame End of the Needle, a ſecond Time, on Experim, IIA 


both Sides, upon the ſame Stone, and ſuffering it to vibrate as be- 


It performed 25 Vibrations in — — — 2 49 
That is, one Vibration inkꝛü x — 6 76 
The Dip — — 738. 20 | 


ment, 5 HERS 
VOL VL Path...  Ne.. 8 I. 
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The Needle was now ſhifted, and ſtood as in the ſecond Experi- Experin. i, 
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Experim. V. 


Experim. VI. 
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Exberin VIII. 


Side, with the Loadſtone preſented by the Lord Paiſley to the Royal 


Obſervations on the Dipping-Needle, 


It performed 25 Vibrations in — IRE an . i 
That 1s, one Vibration! in x ( — 6 
Dip — — —7 39 as! 44 


The ſame End of the Needle being now touched twice on each 


Society, in the Armour, 


The next 25 in 


It performed che firſt 25 Vibrations in — 1 5 


The 50 Vibrations in T —3 44 


That is, each Vibration in —— — — 4, 48 


The Dip — — —— — — 73% 5s 


The Needle being turned, "ul Randing as in the ſecond anc 


fourth En. it performed 


Eb 


The firſt 25 Vibrations in ——— — — 2 ©0 
The next 25 in — — —1 57 


The Dip 


3 


The 50 Vibrations! in. A Fe 1 8 3 57 


That is, each Vibration i —ůkñ— — — 4 74 
— — — 74 10/ 


Inos touched the Needle at boch Each with 9 fame Stone, wit 


which i it was touched in the fifth Experiment, after which it ia 


ed 
The firſt 25 Vibrations m —— T3 
The next 25 ink [ ‚»wœHwH̃—-— — —— 134 


The Dip 


T (= IS, each Vibration in x  — 
bo 200 


The Dip repeated with the Needle taken off + 
and replaced | 74. 


Upon ſhifting the Needle, it gert 


The firſt 25 Vibrations 111i W rr — - I 33 
The next 25 in — Wee . 14 


The Dip repeated . 5 VU N B. 7e 


Z * 
= 


__ . . EP 


Difference, both in the 
Vibrations. ; 
NB. In all theſe E 


8 - Obſervations on the Dipping-Needle. 
F NB. The Needle had the ſame Side to the Eaſt in the firſt, third, fifth, 
and ſeventh Experiments; and had that Side turned Weſtward in the ſe- 
cond, fourth, ſixth, and eighih; and I began to count the Vibrations, 
when I obſerved it to vibrate juſt 10 Degrees, as near as I could gueſs. 
All theſe Experiments were made with ſufficient Care in every Particular 
excepting the Quantity of the Dip, which requires the Diviſions of the 
Semicircle to be very equal, and the goth Degree to be perpendicular un— 
der the Axis of the Needle; this laſt I found was a little faulty, the Dip 
being in Reality greater than the Semicircle ſhewed it. After I had retti- 
fed this Error, and new touched the Needle, upon that Part of the 
Armour to which Iron is applied, when it is to be lifted by the Stone, 
it performed the ſame Number of Vibrations in leſs Time than in any of 
the former Trials. I now determined to obſerve, for ſome Space of 
Time, both the Dip and Vibrations, without freſh touching the Needle. 
The Obſervations follow, by which it appears there is a very conſiderable 
Quantity of the Dip, and in the Puickneſs of the 


xperiments, the Needle was placed, ſo as to vibrate 


exacłly in the Plane of the Magnetic Meridian; and ſufficiently diſtant 
from all Iron that could affect it, as far as I could perceive, till I had 
Occaſion to put up a very large Iron Rod in the Rome above it, which 


immediately 
theſe Trials. 
1086 Time of the 
1993, 1 Day. Ti 
| . 0 ö h 3 
Mar. 29.|75=00 at looo. 
74 = 53 8 
30. 7455-1 oO 
720 4 = 00 
31.7 4=50— 1000 
Fanny ow "IO 
74=50— 2=15 
April 1. 7425 DEAE 
25 1 
74220 - —  g=00 
2.420 - 7 30. A. M. 
[745205 7 o. P. M. 
3-[74=204F g=go 
74 2e 12230 


74=50 


altered the Dip of the Needle, and thereby put an End to 


Dip Time of the 
1 _ Day. 
| oN | © h 
Apr 4. 74255 10 
5 74 5 118215 
74=49. 12843 
74235 7=30 
5.7440 925 
74=40. I=45 
3 5 230 
2230 B8=15 
. 
74233 1200 
7.235 10. ͤ 
7235 r 1238 
14=35 00 
22335 6=30- 
5/7 1215 
n 74 — 330 
* 1 * ; April 
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April q. 


10 


11. 


135 


14. 


15. 
16. 


17. 
18. 


19. 
20. 
21. 
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Dip Time of the 
Day. 
0-7 3 
74 40— 10==00 
TEST TY. 
TAZ4O— I 0=00 
74—305 8=00 S 
74=35% loro. A. M.“ 
, ee e 5 
7188 
73 — 11215 
„% A580. 
FC 
74235 9==10.A.M. | 
74=35 11=00 
74230 1 
ee, AST... 
TEST. 9B, 
2 = — — 
74=45 en 
7445 3 
[7 4X50 1030 


Dip Time of the 
Day 
1 ue 
April 23.| 74=50 1200 
206. 7480 2=30 
27.742255 = 
28.75 0% I Oo. P. M. 
|75=00 3 15 | 
[74=59 _ 5=15 
„ 047440 3215 
May 1.74245 . 5 
2. 7445 12 O 
74845 1=00 
[74403550 
[The Weight of the dipping 
Needle gpt. 21gr. Troy, 
| IN. B. The Mark - ſyiije 
| Jomething more than is here 
| ſet down, and — ſignifies 
| ſomething leſs, but the Di. 
| ference could ſcarce amount 
to more than two Minute.. 


Experiments of the Vibrations of the Dipping-Needle, beginning With an 
Arch of 10 Degrees, with the Times in which 100 Vibrations were Fer formed: 


172 


h. 


{ U J 


Firſt 50 in 3= 2 
Laſt 50 in 2=45 


April 1. about 7=15 Afternoon. 


April 3. about 4 in the Afternoon. 


IFirſt 50 in 2252 


The 100 in 5 247. Dip s 8 


April 2. in the Evening 


Firſt 30 in 3= 3 
J. aſt 50 in 2=43 


The 100 in 5 46. Dip 74=207- 


2 


— Ls. a AGREE den MES 


Laſt 50 in 2=39 


The 100 in 5=31. Dip 74-50 _ 


Repeated 
Firſt 50 in 2=53 
Laft 50 in 2=35 


The 100 


about an Hour after. 


in 3228. Dip 74507 
Ajts 


= Was Weſt 
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1723 4:0 | 
April 4. about 11=15 in the Morn, Repeated again about an Hour after. 
1 - 
Firſt 50 in 2=54 5 Firſt 50 in 2=38 
Laſt 50 in 2=30 [Laſt 50 in 2=20 
The 100 in 5=24. Dip 74=507- The 100 in n4=58. Dip FERN 
April 28. about 5=15 Afternoon. May 21. about Noon. 
Firſt 30 in 2=48 Ss Firſt 50 in 2=41 
Laſt 50 in 2=16 [Laſt 50 in 2228 
The 100 in 5= 4. Dip 74=58 eee > 
Repeated = The 100 in;= 9. Dip 7430 : 
Firſt 30 in 2=47 | May 23. about 1 2h=45! = 
Laſt 50 in 2816 _ [Firſt go in 2=40 
The 100 in = 3. Dip 74=58 | Laſt 50 in 3 
May 20. „„ e 100 in 2 115 Dip 74=40 
Firſt 50 in . 1 i May 22. abor = 
| May 25. about 3=30 
Laſt 30 in 3=. Firſt 50 in 2241 
The 100 in 612 „ Laſt 50 in 2=30 
Repeated the Needle deing new B HD THESE? 
touched. _ [May 27. about 6=30 Afternoon. 
Firſt 30 in 2=38 7; Firſt 50 in 2=41 5 
Laſt 30 in 2223 N Laſt 50 in 2228 
The 100 in G= 1. Dip 7435 | The 100 in 5 9, Dip 74250 


XL 1. Wedneſday, June the firſt 1720, being at Anchor near Re- 
vel, in * Latitude of 58? $6" North, the Magnetical Amplitude Magnetical 


Variations, in 


at Sun-ſet was the Baltick.. 
Weſt — — 64 300 North by Mr Wil— 
And the true was Weſt —— 49 37 North ow 3 
| | | ON, IN? 
Variation North ——— 14 53 Welt. 366. pag. 


Saturday July 23, at the Ifle Gottſand in the Latitude of 58 217 120. 


North, at "Sun: ſet, the Magnetical Amplitude 
— 49 50 / North, and the 
8 North, which 


true Amplitude, Weſt 


gives the Variation North — — — 14 co Welt. 

The Difference of Longitades of the two aforeſaid Places by Dead 
Reck. is 1 

Oftober 24 at Bornbolme, in the Latitude of 569 o0!, at Sun-riling, 
the Magnetical Amplitude was 


Faſt 


ana, one of 


286 The Variation of the Magnetical Compaſs. 
| Eaſt 43 15! South, and the true was 
Eaſt 28 31 which gives the Variation 


The Variation 2. Having lately had the Opportunity of peruſing Capt. 
of the Mag ne- Voods Rogers's original Journal, who in 178, in eight Weeks time 


6 | 7 | Wig We 
_ f . ra verſed the great South. Sea, or Pacific Ocean, I was highly pleaſed 


3 to find the Care he had taken to ſet down the Variations of the Mag. 


gers, Cm. Velical Compaſs in his Paſſage from the South Cape of Calefornia to the 


nander of the Illand of Guana, being about ſeven Hours or 105 Degrees of Longi- 


Ship Duke, 


in his Paſſage 


tude, This might have been long ſince expected from Capt. Dan. 


From Oo Pier, who had three times made the Tour of the World, and thrice 


St Lucar in Sone this very ſame Track. 1 525 
Calefornia e It were to be wiſhed that the French, who have had frequent Oppor. 


De lie e tunities to do it, would beſtow upon us an Account of the Variations 


eg g they have lately found in their Voyages from Peru and Chili to Cbina, 


the Ladrones, and that the Spaniards would tell us how the Needle varies at this 
zwith ſome Re- time in the North Part of that great Sea, through which they return 
marks thereon. from the Manilla's. to New Spain, With theſe helps, having three 


Communicated 


by Dr Halley, Points in each Curve, we might be enabled with a tolerable certan- 
No. 368. p. fy to complete the Syſtem of the Magnetic Variations, which I was 


273. forced to leave unfiniſhed, as to this part of the Ocean, in my Gege- 


ral Chart thereof, for want of the Obſervations requiſite. 
In the mean time, pleaſe to take the following Account extracted 
from Capt. Rogers's. Journal; wherein the firſt Column gives the cor- 
rect Latitude of the Place; the ſecond, the Longitude Weſt from 
London, as eſtimated by Reckoning; and the third the Variation, 
which in this whole Track is Eafterly. : EP 


— 
3 * 


Variations obſerved in the Great South Sca, from the South Cape of Cale- 
fornia 20 the Iſland of Guana or Guam, one of the Ladrones. 


. 
0 3 8 ͤ— 


January Lat. N. correct. Long. Weit. Variation | 
1775. every Day. from London. Eaſterly r: 
127 24 10 114: 9 03-00. 
WNW DOG G1 20 + 
"80. ie os : 50- 


16 19; 28. | 11s: 45 1. 02:80 
J 6-3 133 4-4 08:46 


; . 29 -00- + 337. 08 1-08-46 
| % 4 483-30: o 45- 
„ 4-43-44 r 
zo is 44 | 118 „ 0% 30 
FS TR T0260 


* ee e 8 Variation. 


The Variation of the Magnetical Compaſs. 
Variations obſerved in the SOUTH-SEA. 


1709-10. Lat. N. Long. Welt | Variation 
January correct. daily | from London. Eafterly. 
3 22} 14 49 n 
+ is 36 124 25 00 50 
] 14 24 [ 126 45 | oo 40 | 
% 00 45 
13 50 W 
13 1 358-1 02:06 {| 
i3 29 | 134 i i 10 
13 22 136 48 Ol 15 
00 13--$7--4:.43% 6k ol 25 
5 142 907 O01 30 
„„ % 
5 'S; £3 36 . | or 30 * 
III %% 1-00-00 
5 13 26 . 
%%% 47 92. 36 
ii 14 6-1 17 4 4 08. 30 
i 28 X00 $1 02 50. 
1 163 00: 03 80 
1 1 19 + | 04: -26 
10 13 44 1.197 (6 
| 3:13 $0. 1 19 $ 1.093 «a5 
I 11 %%% eee 
| VVV 
1 „ . 05 20 
151 13 40 179 28 | 06 30 
} | 1 181 24 O7 oo 
* 3 . . 
| 13 52 135” 37 „ 00: 
| £2: 40 37 47 1 10: Is 
Ok 13 239 189 .. 49 Þ:. 1). 00": 
1 ox 20 T-- 8r 3p | 
ö 13 k 9 i 12. op | 
; ä 194 37 | T1. 50 
1 ; 3 T9 C0. 
1 $61---13 05 {| 197. $1: 4 30 00 
N - £7 00 199 03 09 50 
5 11 200 16 09 30 
3 3 202 20 O OO 
March 1 x12 x0 204 12 08 40 
3 13 206 06 08. 20 
| | 
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riments to prove it. 


Variations of the Magnetical Compaſs. 

Variations obſerved in the SOUTH. SEA. 
| Lit. N Tong. Welt 
1709-10. correct. daily | from London. 


© Variation | 
Eafterly., | 


— 
—— 


March 3 T7 O05 7 07 "9 08 oo 
p 13 05 209 04 |] ⁵ 89/ 50 

5|- 13 92 fl 54: 0 30 

<4 3-97 i 232 42 | 10 
13 07 4% 214 % ,| 07 o 

13 03 | 215 28 6 50 

%%% 11 1 0® -g0 

10 13 [0 1. 218.27 7 04 40 


1 


Iſland of Guana in Sight. 


By this it appears, that at about 250 or 300 Leagues Weſt from 
the South-head of Calefornia, the Eaſt Variation diminiſhes to about! 


of a Degree 3 That for 1300 Leagues from thence, the ſame Zaſtr; 


Variation gradually increaſes to about 12 Degrees, where it becomes 
greateſt, And that at the Iſle of Guam, five hundred Leagues till 


more Meſterly, it is again decreaſed to 3 Degrees 40 Minutes. 


As far as this ſingle Inſtance can direct us, I am inclinable to think 
that in all that ſpace of Sea which lies to the Northwards of our Track, 


between Japon and Calefornia, there reigns an Eaſfterly Variation, 


which is ſtill greater and greater as the North Latitude increaſes. 


But that to the Southward of our Track, and eſpecially to the South- 


ward of the Equinoctial, a Weſterly Variation ariſes, of no great ex. 


tent or quantity, but which is greateſt about 1000 Leagues Weſt 


from the Coaſts of Peru and Chili, about the ſame Meridians where 
Capt. Rogers found the Eaſt Variation ſmalleſt. This is agreeable to 


the Theory of the Variation I laid down in No, 148, of theſe Trar/ac- 


tions, about 40 Years ſince; and I then expreſly mentioned, in my 


ſeventh Remark on the Obſervations there cited, that there was un- 


doubtedly ſuch a Tract of Weſt Variation in the Southern Parts of the 
South-Sea, it being the neceſſary Conſequence of the Site of the four 


Magnetical Poles there ſuppoſed, though at that time I wanted Expe- 


3 Obſer-- 


Obſervations of the Variation, &c. 


| 9 5 Latitudes. | Meridional ] IL ngitud.] Variation. 
3 Rae. Dice. ongitud. arlation. | 
Auguſt 24th} 9% 8“ Sou-| 99 23' WI 99 25 W 20 13 E 
72k. | | * 
Ditto 26 [11 12 8 10 46 WJ Io 5o WI 4 30 E 
ee 2531134 nen 23 Wir ar Wi 4: 29 E 
Ditto 28[12 32 „ Witt. a3 Wi 4 27 © 
F/ D 24 Witt . 56 ((. 
Septemb. 24.116 26 S| 8 25 W| 8 30 WI 7 16 E 
guns: -eaii8. 45 3190 31 Wis 30.15 iz .:£ 
Ditto Gth ig 47 89 10 Whis o W 8 6 E 
171717 7. WI4T4- 4 1 4 35 KB 

JLneo- 22791 933 '. 0} 3..41- E956 Ef 4 16-6] 

4 Ditto: 2733 360 Shit. 29 Ei 55 EFS ii 
Ditto 3032 % 1 853 © Ft 
October 1/h,\32 53 8 21 18 E24 VVV 
„„ e , BE 7-:47-W 
Ditto „ , Size 62-51 8: 44. 
Ditto $5 3s 28 S541 40 EI 3 - 2010 £7 

Ditto i 81032 4 E[37 47 E (1 20 

Obſervations on the Coaſt of Aftica. 
Month 5 * Js | FO | 
Ne I Latitudes. ee Longitud. | Variation. 
ear 
tober 1316, |: 26? 17 S| 355 35 EI 41? 41' Elie zo Wh] 
1721. | : 
Dine 19119 46 8 2 at W3-- 
Ditto . figs 29 W 
Ditto 6 8 14 48 W 

IANovem. 4b, lio 57 8 1 . 

Ditto . 5 me 14 W 
5 in Cabenda-Bay „ 133 W4- 


Ditto 29 


| 


| From Cabenda to London, Meridional Diſtance from thence. 


VOL. VI. Part ii. 


Becel gib, 3 25 $448: 38 Wi „  Wjil 32 W 
Ditto 1443 30 81 38 WII 24 W 85 E -- 
JJ. at Wim a> WE:+: & W 
t . 16 Wi 1-7 - B 
1721 1 = 35353 
Dito 617 15 NI43 21 Why 29 WI 1 4 KE 
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3. Obſervations of the Variation on board the Royal African Otfroations 
Pacquet, in 1721. By Capt. Cornwall. 
N. B. The Meridional Diſtance is reckoned from St Jago. 


of the Varia- 


tion on board 
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guet, ix 1721. 
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Variation of the Horizontal Needle at London. 
4 The Figure of the three Needles, with which the Experi. 


the Horizontal ments were made, Was priſmatic; their Lengths were nearly 12,2 


Inches; their Ends, which pointed to the Diviſions, being filed to an 


Edge, which made a fine Line perpendicular to the Horizon, Th. 
Caps of two were of Cryſtal, the other of Glaſs; they were wel] po. 


liſhed on the Inſide, in that Part which touched the Pin they moye4 
upon. The Box was Braſs, and of a Breadth ſufficient to admit cf 
20? on each Side the middle Line, and covered with a picce of 
ground Glaſs, The circular Arches at the Ends were raiſed ſo much 

above the Bottom of the Box, as to have their upper Surfaces, ung. 


which the Diviſions were cut, lie in the ſame Plane with the Nee!e, 


and at ſuch a Diſtance from each other, that the Needle might play 


freely between them. A few of the Degrees at the North End were 


divided into fix equal Parts, each Diviſion being 10/. It was ea 


15 
19 


by the help of a Convex Glaſs, to determine the pointing of tie 


Needle to leſs than a Quarter of theſe Diviſions, or to about 2/ of x 


Degree. The Pin, upon which the Needle moved, was of Steel 


hardened, and ground to a fine Point; and by a Spring placed in the 


Box, the Needle might be raiſed from off the Point, and let down 
again at Pleaſure, without removing the Glaſs, or diſturbing the Box, 


vo 


By this means both the ſharpneſs of the Point, and poliſh of the Cap 
were better preſerved from injury, when there was occaſion to move 
the Box. A ſmall piece of Braſs was made to flide upon that End 
of the Needle which pointed to the South, for readily bringing it to 
an horizontal Poſition; for according to the different ſtrength of th: 


Touch, the North End of the Needle will dip more or Jeſs. Th: 


bottom Plate of Braſs was a little broader and longer than the Boy 


and it's Edges made Lines exactly parallel to the middle Line of the 


Diviſions; and for the greater ſecurity of placing the Box in a nig 


Situation, there was a Braſs Ruler of thirty Inches long, having 


Edges even and parallel, except part of that Edge which was applicd 
to the Side of the Box which was a little filed away on the middle. 
that the Side of the Box near it's Ends only might touch the Kult. 
By this Contrivance the two Points of Contact were as far alunder 2 
the length of the Box would admit of, and the other Edge ot 1: 
Ruler making a longer Line than the Side of the Box, atiorde. 2 | 
better Direction for giving it the ſame Situation” 
For determining the Quantity of the Variation, I got a Meric:.! 
Line firetched upon the top of the Houſe, between the Rails o 
Leads, which were above fifteen Foot aſunder, and the Linz v * 
Hittle more than thirty-nine Inches above the Leads. As this 1% 
was faſtned to two Pieces of Braſs that were fixed in the Rails, 5» 


was above fifteen Foot long, no ſenſible Error could ariſe in p.] 


it up at any Time. The Compaſs-Box was placed upon“ 
Wooden-Stool, with three Feet, that had nothing of Iron about bh 
and it's Top ſet level by a Plumb-Rule. But finding that in 1 
A e on 


ben 
och 


Variation of the Horizontal Needle at London. 


open Air the Wind gave ſome Diſturbance, I put up another Line, 
after the ſame manner, in a Room two pair of Stairs high; this Line 
was about the ſame Jength with the other, and thircy-nine Inches 
above the Floor. Some time after I put up a third Line, ofthe fame 
Length, in the Room over this. By the Method made ule of in fix- 
ing theſe Lines they could not differ above 21 of a Degree from 
the Meridian, or from one another. Before J had made any Trials, 


I imagined no other Difference would ariſe than what might be occa- 


ſioned by the Friction of the Needle upon the Point it was to move 
upon, and having found that conſiderable in all the Needles that ! 
had taken notice of, I took more than ordinary Care to provide 
| againſt it, and ſucceeded beyond my Expectation, For I have 
ſeveral times obſerved all the three Needles return ſo exactly to the 
fame Place, that I could not perceive the leaſt Difference; as like- 
wiſe all three to agree very nearly about the fame Time, when 


| they have been placed in the ſame Box immediately one after another, 


the Box remaining unmoved. The firſt Needle I made, was a little 
above three tenths of an Inch broad, about ,o6 in thickneſs, and 
weighed about an Ounce Troy, the Cap of Cryſtal, After ſome 
Trials with this Needle, it was made narrower, not to exceed half a 


tenth of an Inch, and it then weighed five Penny Weight and five 


Grains, The ſecond Needle was at firſt about three tenths of an Inch 


broad, and ,04 thick, the Cap of Glaſs; and after ſeveral Trials, 


it was made ſo much narrower, that it's Breadth was a little leſs than 
it's Thickneſs, and it weighed two Penny Weight and five Grains. 
The third was nearly of the ſame Dimentions with the ſecond, and 
weighed two Penny Weight and three Grains. When the two firſt 
Needles were made narrower care was taken that the Files made uſe 
of for filing the North Ends, touched not the South Ends; and af- 
ter they were made lighter, I tried them both, before they were freſh 
touched upon the Stone, and found no ſenſible Difference in their 


Direction. The reaſon of making the two firſt Needles ſo heavy, 


was to try whether, they would return more conſtantly to the ſame Si- 
tuation than lighter ones. But notwithſtanding each of them would 


ſettle very exactly in the ſame Place, for a great Number of Trials 


made immediately one after another, yet 1 found them at different 
Times to differ conſiderably from their former Directions. 
This occaſioned my making them narrower, fearing their Breadth 
had been ſome way concerned in this Irregularity. But after the Al- 
| teration, I found the ſame thing happened, though I could find no- 
thing of it to proceed from any Friction upon the Point. This made 
me prefer the lighter Needles, as leſs apt to injure the Point they 
moved upon, and as exact in returning to the fame Situation. After 
many Trials, I found all the Needles I made uſe of, would nat 
only vary in their Direction upon different Days, but frequently at 
different times of the ſame Day; and this Difference would ſome- 
E > #" RE ER | times 
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times amount to upwards of half a Degree in the ſame Day, ſome. 


times in a few Hours. And this Alteration I obſerved, whether the 


Needles were drawn aſide immediately before the Obſervation, or 


ſuffered to remain undiſturbed. For I have left the Box ſtanding 
for ſeveral Days together, without ever diſturbing the Needle, only 
have taken notice what it pointed at, and the Time of the Day, 
and I could ſometimes perceive in a few Minutes a very ſenſible A. 


teration. But whether it ſtood near it's greateſt or leaſt Varition, 


or whether I drew the Needle to one Side with a Key a few Degree; 
or a greater Number, it would conſtantly return to the ſame Place it 


ſtood at immediately before. Sometimes I have taken the Nec! 


out of the Box, and put it in again, and this I have repeated ſeveral 


times in the ſpace of an Hour. At other times I have taken down 


the Box from off the Stool, and put it up again, but have found 


no Alteration in it's Direction; ſo that I found it of no Conſequence, 
whether the Needle was drawn aſide or let alone, the ſhaking of the 


Floor by walking upon it, or the trembling of the Houſe by the 
Coaches in the Street, was ſufficient to overcome the {mall Friction 


upon the Point. When I made the Obſervations, I was very cate- L 
ful ro have no Keys, nor Iron about me, that could affect the 


Needle. 


The Box was placed in the Room above the Diſtance of ſix Foot 

from the neareſt Wall, and above thirteen Foot from the Grate in 
the Chimney, and no Iron could at any time be brought near it 
without my Knowledge. Yet, after all, J am not ſatisfied that it 


was out of the reach of Iron, and that the Variation ſhewn by it is 


the true Quantity; but I am very ſure there was no Change of Cir- 


cumſtances in the Room that could affect it, for if there were any 


ſuch Materials in the Wall, or Floor, their Diſtances and Situations 


continued the ſame. But for a farther Confirmation of this Irregulz- 
rity, I put one of the Needles into a Wooden Box, with a few De- 
grees divided as the other, and placed it at the fame Meridian Line, 


at the Diſtance of three Foot and a half from the other, and found 
both Needles nearly agreed in their Alterations. The Needles were 


all touched by that excellent Load- ſtone preſented to the Society by 
the Lord Paiſley, It may not be improper to take Notice, 


that the Needles were not touched upon the naked Stone, bur 
with it's Armour on, generally upon that Part of the Capping 
neareſt the Poles; but I could not find a Difference in the 
Direction, by touching upon another Part. I may add, that when 
T have obſerved the Needle increaſing, or decreaſing in it's Variation, 


I have very frequently, with a Key, drawn it the contrary Way 


ſeveral Degrees, and then, letting it return very gently, till it has 


been within a Degree, or leſs, of the Place it ſtood at immediately 
before, I have there ſtopt it for ſome time, by holding the Key 4. 


2 proper Diſtance; and withdrawing my Hand gradually, have . 


{ 
{ 
| 
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to make it ſtand ſhort of it's former Place, but could never ſuc- 


ceed. By this Method, and ſeveral others made uſe of, I am well 
aſſured theſe Changes in the Direction are owing to ſome other Cauſe 
than the Friction of the Needle upon the Pin; but what that Cauſe 
is I cannot ſay, for it ſeems to depend neither upon Heat nor Cold, 
a dry or moiſt Air, clear or cloudy, windy or calm Weather, nor 


che Height of the Barometer. The only thing that has any 
appearance of Regularity, is, that the Variation has been gene- 


rally greateſt, for the ſame Day, between the Hours of Twelve 
and Four in the Afternoon, and the leaſt about ſix or ſeven in the 
Evening. | | 


March 8. 1722. 


This Day a piece of Braſs was fixed to a Wooden Box, and a 
few Degrees were divided into 10/ each, as in the Braſs Box, to try 


if both Needles would be alike affected in the ſeveral Alterations. 
This Wooden Box was placed at the ſame Meridian Line, and about 


the Diſtance of 3 z Feet from the other, 


Braſs Box. Needle 225. Needle 
— 1, OY 
March 8. 14*= zgo!— 3=co!ſ14*= 25/+ 
14 = 20 I ¶-ůumà̈¹ A —- 20 
14 = I5 ＋ 4=00 [14 = 10 
14 =-20- i -4=t5 114 15 
14 = 25 5—00 14 = 20 
I4 = 25 $—10 Its = 20 
14 = 15 -| $=45 H4 =. 10 
C 16 
14 — TTC 
33 = 4@ - | Va=15 Jr1 = 50 
14 = 20 — Hs = 15 ＋ 
14.4 6=465 [14 = 00 
I4 = 00 6=54 14 — 
=. |= $16 + 
14 = 10 | 7=15 [14 = 5 
14 ＋ 12 200 14 ＋ 
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Braſs Box. Needle 


March 9. 14*= 


8 
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: The Needle 2=; which was in the Braſs Box, was this Day pu! 
into the Wooden Box, and 
Weight 2=3. | 5 | _ 
key remarkable Change happened to either Needle till Atril the 


March 30. 


a new Needle put into the Braſs Bos, 


—— Nx 
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Needle 2=3 in the Braſs Box. Needle 
„„ : 14 =. 5'- | gf= oofjfrg4*Þ os! 
| 14 =: I0 I = 30 [I4 — 5 
14 2 10—| 5 30 [4 + 
14 — Ss =I5 14 — 
15 50 +]: 8.="37 [13 4 
13 = 55 +T| 9 = 45 [13 = 45- 
I4 — . 
IS = OS 10 2 45 5 
. 11 = 00 [14 = 00. 


The firſt Column ſhews the Variation of the Needle in the Braſs 
The 


Box. The third the Variation of that in the Wooden Box. 

ſecond Column ſhews the Time, by the Clock, when the Obſervations 

were made. ns 

April 15, 1723. April 16. 
= yo <0 He= jo—- m= 16" 
I4 = 30— 1o= oo | 14 = 30 11 = <0 
I4 = 30 11 = 30 | 14 = 30 12 = 00 
JJ) = [44 =-30+-:.21.=56 
ls @+p T5442 -0+ 400 
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14 9 I . 
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35/4 ubs 52 
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25 
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12 


12 


188! 


ZO 


OO 


12 


41 


Day warm, cloudy in the 
Morning, Evening clear. 


ſome Thunder 


Afternoon. 
May 2. 
1 = 251 q 9b 307 
14 = 30+ 10 = 30 
14 = 35— 11 = 30 
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— 


15 ＋ 8b 200 
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April 19. 

I4 = 30 — 8b 35 
14 = 30 — 9 = 00 
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14 23 300 — 2 , 00 
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14 = 25 $5 =45 
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I4 = 20 9 = 00 
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k4-= 35 T1 = 00 
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1 Day cold, Wind at Eaſt. 
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Day cold, Wind Eaſterly. 
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14*= 100 4h=-55/ 
14 = 10 6 = 00 
14 — OO Ss 2 15 
„ T0 


Windy at Eaſt. 


14 


14 


May 5. 
14*= 100 
1 


5 


All theſe Obſervations are of the lighteſt of the three Needles, the 
Compaſs Box remaining unmoved the whole time. From February 6. 
1722. to the 10th of May following, I made above a thouſand Ob- 
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ſervations in the ſame Place; and the greateſt Variation Weſtward, 


was 14"=45), and the leaſt —.— 13%=z0", It was ſeldom lels than 


14%, or greater than 14%=35 


4 


8." A New and Exact TABLE, collected from ſeveral Obſervations, taken in four A TABLE 
Voyages to Hudſin's Bay in North America, from London: Shewing the Variation of collected from 


the Magretical Needle, or Sea Compaſs, in the Path-way to the ſaid Bay, according to /erera! Objer- 
the ſeveral Latitudes and Longitudes, from the Year 1721, to 1725. 


1 5 
Lat. Long. 


B. o. M.. 


50 00 112 ooſi4 
51 O12 oi 


53 00 112 0114 
54 oofi2 ooſi1sg 


37 :00 12: 00: 
58 ooflz 
59 00112 
50 00114 
15! 904 
52 0014 
53 08114 
54 00114 6 
55 904 1: 
56 0014 
. 
58 OO 14 
99 00114 


52 00 112 00114 


55 012 0015 
56 00112 00 |I5 


— —⅛—⅛ — — — 


ö 


| Lat. 


Long. 


Vari. | 
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in four Voy- 
ages to Hud- 
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| North Ame- 
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Lat. Long. | Vari. Lat. | Long. | Vari. 


300 


Continued by 
the ſame, No. 


418. p. 71. 


Variation of the Compaſs. 


* 


Long. 


5. NM. 


75 800 
75 oo 
75 0 
81 O0 
81 oo 


— — 


82 co 
82 oo 


84 00 
84 oo 
84 oo 
86 oo 
86 oo 
86 oo 


88 00 
88 oo 
88 oo 
90 00 
90 OO 


94 0 


[95 00 


90 oof 


95 oo]: 


N 


Vari. 


D. N. 


— — 


38 00 
43 oo 


45 OO 


— ————— 


43 OO 
46 oo 


From Long 68 

| Degrees 10 81. 5s 
in Hudſon's Straits, 
where is the greateſt 


Variation, and the| 
| Compaſs will hardly] 
Traverſe [ 


Lat. Long. 
D. M.|D. NI. 
50 oo, 2 Faſt 
49 300 00 
50 O0] 2 Weſt 
50 00 4 00 
3 © Oh 
51 00| #---Q© 
51 00{14 OO 
32 0012 00 
533 8812 99 
£4 00413. ..06 
55 . 00/12: 00 
F 
57 0012 OO 
Fo SE <6 & A </ 
59 oo[12 Oo 


Variat.| 
i= M1: 
12 00 
. 
12 88 
13 ooſditto 
13 oOo ditto 
14 Oo ditto 
14 Oo] ditto 
15 -.-00FAC-: 
ditto. | ditto 
ditto. ditto 
16 oo[ditto| 
16 oo{Obſ. 
I7 Ooſditto | 
17 oo|[ditto 
18 ooſditto 


| 


Lat. | 


D. M. 


1156 


51 
52 


00 


OO 


Long. | Variat. 
B. M. PB. NI. 
14 0014 00 
ditto 14 
ditto [15 
ditto |15 
ditto 16 
ditto 16 
ditto [17 
ditto 17 
ditto 18 
ditto 18 


8. 
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b. 4 TABLE colladed from ſeveral Obſervations taken from the Year 1721 10 1726, 
in nine Voyages to Hudſon's Bay in North-America, by Capt. Chr. Middleton; Heu- 
ug the Variation of the Compals according to the Latitude; and Lo 


| ngitudes under-men- 
tioned, accounting the Longitude from the Meridian of London. | : 


Obl. 


Ac 


Obſ, 
Obl. 
Obſ, 
Obſ. 


| Obl. 


AC, 


Long. | Variat. | 


Variation of the Compaſs. 


Lat. 
P. M. B. M. D. M. 
Fo 6016 00 15 00 Obſ. 
51 ditto 15 Obſ. 
52 [ditto 16 Ac. 
33 joint 1106 
54 | ditto I 7 Obl. 
55 ditto 18 Ac. 
56 ditto {18 
57 ditto 19 - 
28 [dito 19 | Obſ. 
30 00/18 07 00jObl. 
51 1 
52 {ditto 17 
53 ditto 17 . 
54 ditto i. 
55 ditto 18 — 
56 ditto 118 
57 ditto 19 
58 ditto [19 Obſ. 
59 ditto 19 1 
50 001420 00,18 oo. Ac. 
31 fate N 
52 ditto 18 | Obſf. 
53 its 19 | 
54 r 
55 ditto [19 
56 ditto ig Ac. 
57 ditto [19 
58 ditto 20 
59 ditto [21 Obſ. 
50 00122 o0|19 o0|Obl. 
3 . Ac. 
52 [ditto 19 5 
53 ditto 20 Obſ. 
54 ditto 20 Ac. 
535 ditto 20 
. 
37. ditto 20 | 
% 1 Obſ. 
59 2 21 


| Lat. | Long. Variat. | 
D. NI. P. M. B. NM. 
50 0024 OOO OO Ac. 
91 ditto 20 
52 ditto 20 
53 ditto 21 | Obf. 
54 ditto 21 | 
55 ants: [21 . 
56 aitto [21 8 
57 5 ditto LEY Obſ. 
58 ditto 22 : 
5. ditto 22 | 
50 001426 021 o0| Obſ,. 
51 ditto 21 1 
52 anto 21 As. 
53 ditto 21 
54 ditto 22 Ob. 
55 ditto |22 
56 ditto [22 FAT. 
67 ditto [23 | Obſl, 
58 ditto 23 | 
59 - - [ditto 123 
50 00128 0022 oolAc 
51 ditto [22 
52 ditto 22 
53 :Jditto- 123 Obſ. 
54 [ditto 23 
55 ditto [23 AC 
5 ants 122 2 
23 ditto 24 Obſ. 
58 ditto 24 
59 ditto 24 
50 0030 0023 OO Ac. 
51 „ 
52 ditto 423 
£3 owVi! 
54 ditto [24 (Ac. 

11.55 ditto 2.4 
56 - Tate; 24 
57 ditto {25-:-::-JObf, 
58 ditto {25 ö 
59 ditto 25 Ac, 


30r 


Variation of the Compaſs. 


| 


Lat. Long, | Variat. | 
D. M. P. NI. D. NI. 
50 00032 00124 OO Ac. 
„ 
ditto [24 | Ob. 
ditto [24 
ditto [25 1 
ditto |25 Ac. 
. 
ditto [26 JObſ. 
ditto 26 Ac. 
ditto 26 Obſ. 
0034 00 25 OO Obſ. 
Iditto 25 Ac. 
ditto [25 \- 
ditto 25 RE. 
ditto 26 Obſ. 
ditto 26 [Ob. 
ditto 26 
ditto 27 Ac. 
ano 127 ĩ 
0038 00,427 Oo 
Idnto 27 ob: 
ditto 27 [Ac. 
ditto 28 Obſ. 
[ditto 28 
dice i288 -.- AC 
ditto [28 | 
ditto 29 Obſ. 
ditto 29 : 
ditto [30 Obſ 
0040 0028 oOo] Ac. 
ditto [28 Obſ. 
ditto 28 : 
ditto: 209 © 
dicto [29 Ac, 
ditto 29 . 
ditto 29 3 
ditto 30 Obſ. | | 
Laitto- 30 
[ditto 130 


Lat, {| Long. | Variat. 
D. NI. B. N. PB. N. 
51 80 42 00129 0 Obl. 
52 ditto 29 
53 ditto 30 3 
154 ditto- 30 
55 ditto 30 Ac. 
66 ditto 30 Ob. 
37 ditto 31 
58 ditto 31 
159 | ditto 31 
52 0044 0030 oO Obi 
63 ditto [31 
154 ditto 31 Ac. 
65 ditto 31 
56 [ditto [31 
57 ditto [32 Obl. 
158 ans 192 - - 
59 ditto [32 Ac, 
53 oo 46 oo[31 OO Ac. 
54 bp ditto 32 | Ob, 
55 : jao 132 _- 
56 Iditto 32 Ac. 
57 [ditto 133 Obſ, 
58 ditto 33 
59 {|ditto 33 4 
56 0048 00132 o00jObl. 
57 ditto 32 
58 ditto 32 
59 ditto [34 
60 ditto 34 
61 Tan 1 
57 050 o00[33 oo[Obſ 
838 cas 33 © 
39 Jditto-- [32 
60 [ditto [34 
. 


Lat. 


Variation of the Compaſs. 
[ 


| Long. | Variat. 
D. NM. B. M. 
52 00134 00|Obl. 
ditto | 34 
ditto [34 
ditto [35 
ditto 35 
54 00134 00|Obl. 
ditto 335 ES, 
ditto 36 
ditto | 36 
[ditto 36 
56 0036 oof Obſ. 
. 
ditto 36 
ditto [37 
ditto: 137 1 
58 0036 00; bf. 
ditto 37 
ditto | 37 
ditto | 37 
ditto | 38 
[ditto 138 
60 00137 00; Obſ. 
ditto 38 
ditto 38 
[ditto 38 
[ditto 39 
62 oof 38 00| Obſ. 
ditto | 39 
ditto | 39 
ditto | 39 
amo 149 - 
59 0064 0039 oo Obſ. 
60 [ditto [39 
61 ditto [39 
62 . 
60 00166 0 40 oo Obf. 
61 Fe 4 E 
62 ditto | 43 * 


| Lat. | Long Variat. 
B. NM. B. M. D. N. 
59 0068 00 40 oo 
V 
61 ditro 44 
62 ditro 47 
60 _ 00] 70 00 | 43 00 
61 ditto 144 
62 |[dito 47 
61 00[72 0042 oOo 
62 "71. WERE | ER 
63 ditro 48 
62 oo[74 me 00 
63 —- [ditto 48 
62 001076 00041 OO 
63 {ditto 47 
64 . 
62 0078 00/40 OO 
64 - . ants :142 
64... [ditto 49 5 
63 608 04 oo 
64 [ditto 4 
60 0182 038 oo 
61 ditto 39 
62 ditto 40 
63 ditto 42 
64 ditto | as 
50 0084 oolig9g oo 
51 ditto |20 
G1 ditto |21 
52 ditto |22 
53 ditto 23 
54 ditto [24 
55 dito 25 
56 ditto 26 
57 ditto [27 
58 ditto 27 
59 ditto |28 
60 ditto 29 
161 ditto 30 
62 ditto 140 


- 
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Lat. Long. | Varia. | | Lat. | Long. | Variat. 

D. M. B NI. P. N. 5 
| 55 6055 00/22 oo|Obſ.||57 00/90 0021 00 O0. 

56 ditto 23 58 e : 

57 ditto 24 "= 1139 , 1906 123 88 

„„ ex 2 6-16 3 ae been 1- 

59 ditto 26 

. ditto 127 J Note, The Letters Obſ. ar: , 

56 0088 0022 oof & Obſervations, and the Letter; 

57 ditto 23 Ac. are by Eſtimation. 

58 ditto 24 S 

59 aitto--.-125 ; 

60 ditto 26 = 


An Uniſual VII. On the ſecond of September, 1724, a little after Noon, being 
gitationin in Latitude 41“ 10! N. and Difference of Longitude from Cape 
the Magneti- Henry in Virginia about 28? oo! FE. the Weather fair, a moderat. 
cal Needle, (Gale 47 h 8 mw Kat 3 ale 
Shed ale, and ſmooth Sea, my Mate, who was on the Deck, came and 
1: for ſome told me, that the Compals traverſed ſo much that he could not po- 
Tine, in 4 ſibly ſteer by it: Whereupon [ went up, and after trying it in ſeve- 
e op ral Parts of the Ship, found what he ſaid to be true. I then had al 
Tary 1, | | | | . . £ 

by Capt. %._ my Compaſſes brought up, and placed in different Parts of th: 
ter Hoxton Ship, and in Places moſt remote from Iron, and, to my great Surprise 
No. 417. p.; found them all in the ſame Condition; ſo that we could not ſteer by 
$3» any of them. I then new touched ſome of them with a Loadftone, 

which I always carry with me; and leſt that ſhould affect them, {cn: 


it out to the End of the Bowſpreet ; but I did not perceive that 


the new touching was of any Service, for they all continued traverl- 


ing very ſwiftly, for about an Hour after I came on the Deck, and 


then on a ſudden every one of them ſtood as well as uſual, During 


the whole Time, the Ship had very little Motion; and I had an 

Azimuth Compaſs, and four or five others. N 
55 VIII. The Author, (the Hon. Lord Paiſſey) by ſeveral Experiments 
of a Treatijs very carefully made, has obſerved, that if two Loadſtones are per- 


zntituled, fectly homogeneous, that is, if their Matter be of the ſame ſpeciiic 
Calculations | 


and Tables ; 
relating to the Other, and that like Parts of their Surfaces are capped or armed wit! 


attractive Vir- Iron, then the Weights they ſuſtain will be as the Squares of che 


tue of Load. Cube Roots of the Weights of the Loadſtones; that is, as the! 


Bones * 4 Surfaces, Upon this Principle the Tables are formed. The firlt 


no 1729. No, Column of theſe Tables is in common to the four following, 
412. pig. ANC helps to ſhew how many times it's Weight any Loadſtonc l. 
34. |: ſtains. _ 

| 1 


Gravity, and of the ſame Virtue in all Parts of one Stone, as in the 


An Account of a Book intituled, Calculations and Tables &c. 


In the ſecond, third, fourth and fifth Columns, are the Weights 
of Load-ſtones in different Denominations. The ſecond, intituled 
Grains, reaches Grain by Grain to 480 Grains, or one Ounce, and 
will ſerve for any Load-fione, whoſe Weight does not exceed on? 
Ounce. The third reaches, by Penny-weigihts, up to two Pounds, 
or 480 Penny-weights, and therefore ſerves for any Stone that 


weighs not Jeſs than one Penny-weight, nor more than two Pound.“ 


The fourth Column reaches, by Ounces, up to forty Pounds, or 


+$0 Ounces, and therefore wil} ſerve for any Stone not exceeding. 


that Weight, The fifth ſerves from one to 480 Pounds, 1 he ſixth 


Column intituled, Weight ſuſtained, is in common to the four pre- 
ceeding; and the Numbers in this Table, if they were divided by 
10, would be the Squares of the Cube Roots of the Numbers in 
natural Order, from 1 to 480, as they are found in the Column of 


Pounds. But theſe Squares of the Cube Koots are here multiplied 
by ten, becauſe a Load-ftone of the very worſt Sort, it it weighs 
but one Grain, will ſuſtain ten Grains; and jo thele Tables, b 


ſimple Inſpection, ſhew what Number of Grains any Load-ſtone of 


that worſt Character would ſuſtain, if the Stone weigh not more 
than 480 Grains, or one Ounce, The Numbers in the firſt Column 
intituled, How often it's Weight, are proportional to the Recipro- 
cals of the Cube Roots of the natural Numbers, and are formed 
by dividing the Numbers of the ſixth Column, by the corre- 


ſponding natural Numbers, as they are found in the Column of 


Pounds. 


For the greater Convenience of Calculation, his Lordſhip has ad- 
ded Tables; firſt of Decimal Parts for Penny-weights, Ounces, and 


Pounds, in order to loſe as little as poſſible of the Fractions, in the 
ſeveral Calculations. The next are Tables of Grains, Penny- 
weights, Ounces, and Pounds, which readily ſhew how many of 
each Denomination are contained 1n the others. The Tables intitu- 


led, From Grains to Penny-weights, Cc. and the others. from the 


ſeveral Denominations to others, are of Ule for carrying the Com- 
putation readily from any one Denomination to another : And laſt- 
ly, the Tables at the Bottom of theſe laſt mentioned are of the like 
Uſe, for the ready finding the Value in Money of any Load-ſtone, 
from the Numbers proper to Grains, to Penny-weights, to Ounces, 
and to Pounds. | 


The Honourable Author then proceeds to explain the Ule of 


theſe Tables, by Inſtances under each Denomination, Thus, if a 
1 oad-ſtone does not exceed one Ounce, or 450 Grains, the particu- 
lar Weight of the Stone, with the Weight it ſuſtains, being known, 
he reduces the Weight ſuſtained to Grains, by the Help of the Ta— 
ble of Grains. Then looking into the Column of Grains for the 
\Veight of the Stone, againſt it, in the Column of Weight ſuſtained, 
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An Account of a Book intituled, Calculations and Tables, Oc. 


he finds the Number of Grains, which a Stone of the worſt Sort of 
this Weight would ſuſtain; and then dividing the known Number 
of Grains which this particular Stone will ſuſtain, by the Number of 
Grains expreſſed in the Column, the Quotient ſhews the Character of 
Goodneſs in the Stone propoſed; and by the Help of this Numer 
may be known what Weight any other Stone of equal Goodneſs with 


this would ſuſtain, let it's Weight be leſs or more, provided it doe; 


not exceed one Ounee, or 480 Grains, For looking into the ſecond 
Column for the Weight of the Stone, and having found againſt it, 


in the ſixth Column, the Weight ſuſtained by a bad Stone, if you 
multiply the Quotient above found, which ſhews the Charatier of - | 


Goodneſs, by the Number in the Tables expreſſing the Weight 4. 
ſtained, che Product is the Number of Grains this particular Stone 
will ſuſtain. 

If a Stone of the ſame Charatter weighs more than one Ounce, or 
480 Grains, and leſs than two Pound, to know what Weight thi 
will ſuſtain, the Computation mult be transferred from the Col umn 
of Grains to that of Penny-weights. Now ſince one Penny-weight is 


equa] to twenty-four Grains, and the Weight ſuſtained is to be ex: 


preſſed, not in Grains, but in Penny- Weights, the former Number, 
which gives the Character of Goodneſs of the Stone for Grains, mult 
be altered, to do the ſame thing for Penny-weights. Multiplying 


therefore this Number by the Reciprocal of the Cube Root of 24, 


the Number of Grains contained in one Penny-weight (and the Num- 
bers in the Tables are formed accordingly) the Product gives the 
Number ſhewing the Character of Goodnel in this Stone, which 
being found, the remaining Part of the Operation 1s the ſame as 1n 
the former. 

It a Loadſtone exceeds 4 Penny. weights, and 18 leſs than forty 
Pound, we muſt in like manner find the Number of the Stone for 
Ounces; which may be done either by the Number already found 
for Grains, multiplying it by the Number againſt Unit in the Table 
from Grains to Penny-weights, or by the Number for Penny-weights, 
multiplying it by the Number againſt Unit in the Table from Pen- 
ny-weights to Ounces, and the Product is the Characteriſtic Number 


of this Stone. Proceeding therefore as in the firſt Inſtance, the 


Weight it will ſuſtain will be found. 
The Column of Pounds is only uſeful where a Load ſtone's Weight 
exceeds forty Pound, or 480 Ounces, in which Caſe the ſame Me- 


thod mult be uſed as in the others. 


To know how many times a Load-ſtone will ke up it's oun 


Weight, multiply the Number proper to the Denomination in Le, 


by the Number in the firſt Column (intituled, How often its 


Weight) which is againſt the Weight of the Stone 1n the Colum! of 


that Denomination, 11; 
| Ds Iis 
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His Lordſhip cloſes his Account with explaining the Uſe of the 
Tables relating to the Value of Load-ſtones in Money; and this he 
ſuppoſes to be in the compound Proportion of the Goodneſs of the 
Stone, and of the Weight it ſuſtains; becauſe if two Load-ſtones 
take up the ſame Weight, the leſſer is more valuable, as it docs 
more in Proportion to it's Bulk, and what better Rule to eſtimate 
the Value by, than the Goodneſs of the Stone? On the other Hand, 
if the Stones are in Nature equally good, but ſuſtain different 
Weights, 1t 1s reaſonable, that their Value ſhould be according 
to the Weights they ſuſtain. Both theſe Circumſtances there- 
fore being conſidered together, in order to find the Value of any 
Load-ſtone by the Tables, we mult multiply the characteriſtic 

Number for the Stone, by the Number intituled, Value in Money, 

taking this Value in Money from the particular Denomination that 

the Stone comes under; and this Product will be the Value, per 
Ounce, of what the Stone ſuſtains. Then multiplying this Value 
ter Ounce, by the Number of Ounces the Stone ſuttains, will give 
the Value in Money of the Stone propoſed, ; 


Sor DESC OG Rint Fo 


SLOT A4ANSY 


1 HE Poyſon- Wood-Tree grows only in Swamps, or low 70 8 
wet Grounds, and is ſomething like a ſmall Aſh, but much z;., e :. 
more like a Sumach, and therefore is by ſome called the Swamp Sa- New-Eng- 
mach, tor the Twiggs, Leaves, and Shape are exactly like the Su- land. Ed the 
mach, and it likewiſe bears a dry Berry. = on, ane 
| 2 : | 3 1 5 | „ 
v1 It never grows bigger than a Man's Leg, nor taller than Alder 5 K. F. No. 
but ſpreads much, and ſeveral together, eſpecially about the Stump 367. p. 145: 
or Roots of one that is cut down; as it is of quick growth, ſo it does 
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not laſt long; the inſide of the Wood is yellow and very ſullof Juice, 
as glutinous as Honey or Purpentine; the Wood itſelf has a ver 
ſtrong unſavory Smell, but the Juice ſtinks as bad as Carrion, Ha. 
ving thus deſcribed the Tree, we ſhall now proceed to give an ac. 
count of it's Poiſonous Quality, Sc. 

And firit, it mult be obſerved, that it poyſons two ways, ki. 
ther by touching or handling of it, or by the Smell; for the Scent 
of it, when cut down in the Woods, or on the Fire, has poiſoned 
Perſons to a very great degree. One of my Neighbours was blind 
for above a Week together, with only handling it. And a Gentle. 
man in the Country, ſitting by his Fire-fide in the Winter, was 


ſwelled for ſeveral Days with the Smoak or Flame of ſome Poyſon- 


. Wood that was in the Fire. 


2, A ſecond thing to be remarked of the Poyſon-Wood is, that it 
has this effect only on ſome particular Perſons and Conſtitutions ; for 
I have ſeen my own Brother not only handle, but chew it without 


any harm at all. And ſo by the ſame Fire one TR be Poiſoncd and 


another not at all affected. 
3. But then Thirdly, this ſort of Poyfon is never Mortal, and will | 
go off in a ſew Days of it ſelf, like the Sting of a Bee; but general- 
ly the Perſon applies Plantain Water, or Sallet-Oyl and Cream. 
4. As to it's Operation, within a few Hours after the Perſon is 
poyſoned, he feels an itching Pain that provokes a Scratching, which 
is followed by an Inflammation and Swelling; ſometime a Man's Legs 


only have been poyſoned, and have run with Water. 


My Neighbour that was fo ſadly poyſoned with handling it, told 


me ore thing very remarkable of the Wood, and that is, that when 


he touched it, he plainly perceived it to differ from the other Wood, 
that he was throwing up into his Cart; for it was as cold as a picce 


of Ice; and withal ky me, he could diſtinguith it blind fold. or 


in the dark, from any other Wood in the World, by it's Coldnets 
but the poor Man is as much afraid of it, when he goes into the 
Woods, as of a Rattle-Snake. He further tells me, that he felt an 


itching in a few Hours after he had handled the Wood, but the fwe!- 
ling did not come on till in about three Days. | 


A Farther Ac- 


count 27 he 


tame Tree. By 
William She- 


2, The Account I had of the Poyſon- Tree from Mr Mose (whic 
probably he had from Vir Dudle y) is as follows. 

The Poyſon-Tree grows to he bigneſs of Elder; I never ſaw the 
Leaf; the Wood 1s as cold as Ice. When laid on the Fire, of o 


rard, L L. P. 6 Perſons ſitting by it, ſome will fall a ſwooning, fainting, or yawn- 


. 8. S. 
No. 367. p. 
147. 


Ing, continuing o for ſome Days, others but a few Hours, and 
others of the Company not at all. I handle, cut and burn it with im— 
punity ; and ſo it is with ſeveral others, I ſuppoſe, according to thel 


ſeveral Conſtitutions, It was never known to kill any Body, but. 
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only to do hurt to ſome Perſons. I have ſent you all the Seeds of 
it, I can get. 5 

The Seeds he ſent were but few, but I had a good quantity from 
Mr. Cateſby in Carolina. He calls it a Water Shrub, of which he 
never ſaw Leaf or Flower. *T'is a ſpecies of Toxicodendr on, tho? not 
nam'd by Dr Tournefort in his Inſtitutions, p. 610. bur I believe it to 
be Arbor Americana alatis folits, ſucco lacteo, venenata. Pluknet, Almag. 
45. Tab. 145. Fig. 1. which is a Species of Toxicodendron that grew 
formerly at Chelſcy Garden. What makes me think it to be this, is 
Mr Dudley's writing *tis like a Sumach, and that it is by fome called 
the Swamp Sumach ; this in its manner of growing and alated Leaves, 
very much reſembles the Symach or Rhys; the Fruit is a white roun- 
diſh dry Berry, growing in Clufters, ſo like that of Toxicodendron 
triphyllon folio finuato, pubeſcente, Inſt. R. Herb. 611. Hedere trifolic 
Canadenſi affinis planta: Arbor venenata quorunaam Il. R. Paris. as 
ſcarce to be diſtinguiſhed from 1t.. . 

II. x. The Flower is of the Lilly Kind, monopetalous infundibuli- 1 Deheridtiin 
formis, without any Calyx or Perianthium, it's long fiſtulous Beginning f the 1 
being afterwards expanded into ſix beautiful oblong Segments. A. A. an! Seed Ve)" 

The Petalum is diſtinguiſhed into a long, hollow or hſtulous Part, /* 1 
which lies incloſed within the common and proper ſnvo/ucra of the Plant, * 
Plant, ariſing from the Top of the Ovarium, or Seed. Veſſel, and ſix tumnalis Sati- 
Segments. 4. 4. vus, that pro- 

While this narrow, tubuious Part runs between the Leaves and ns drces the trie 
teguments that farrocnd them, it is of a white Colour; but, as ſoon fon oe | 
as it 1s diſenaged from theſe, it infenſibly acquires a Purple Colour, g/, ,,. 
which, a little before it's Diviſion, as it begins to be enlarged, and Jom-s 
grow more open, inclines to a Red. Douglae, 

This narrow fiſtulous Part of the 8 about 1 or 2 Inches a- 3 ER §. 
bove the Theca Communis, forms ſix foliaccous Segments, or divides ,,, 8 
into fo many oblong Purple- coloured Petala. b. c. 


Three of theſe lower Leaves are larger than the Ee three, Fg. 106. 


but in all other Reſpects, are much alike. I 2 Petalon. 
The Length of the largeſt is from 1 4, to 2 Inches; the Breath 0 
ſeldom above! Inch: The ſhorter Leaves are from 1, to 1 4 Inch 


in Length, their Breadch being ſomething leſs in Proportion. 

The Infide of each Petalum is of a Violet Purple-Colour, vein'd 
with a few ſmall Lines ot a deeper Dye, running length-ways, inter- 
mixed with White, or the whole is beautifully checquered with Blue; 
and White Colours. 

The Outſide is of a whiter Blue, with ſeveral whitiſh Rifingl or 
Ridges, and juſt at the Bottom of the Leat it is of a deeper Blue; 
the three ſmall Leaves 6.6. b. are much of the ſame Colour, only 

the Purple ſcems to be ſomething deeper. 


The 
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The Number of the Petals is, for the moſt Part, 6; yet, in ſome 
Flowers we may obſerve 7, or 8; but then they are not ſo large a3 
when they are fewer, 

In every Flower there are three Stamina, or Chives, d. d. d. properly 
ſo called, ariſing from the inner Surface of the tubular Part of the 
Flower, juſt betore it's Diviſion into the Petala, where they make, 
for ſome Space, an apparent Ridge, and then they ſtand uprighy, 
oppolite to the three large Leaves; they are of a whitiſh Colour, 
inclining to a light Purple, being but little above 4 of an Inch in 
Length 


In thoſe Plants that have 7 or more Petala, the Number of the 
Stamina is likewiſe encreaſed to 5, or more. 
Each of theſe S!amina has it's propor Apex, e. e. e. which is a pe. 
culiar longiſh Subſtance, ſtanding upright, oppoſite to the larger 
Flower-Leaves, of a Yellow Colour, forked, not unlike the Tongue 
of a ſmall Bird, at the lower End, where it is fixed to the Saen 
here lkewile it is broadeſt, but as it aſcends it becomes narrower, 
and it's upper Extremity is a little crooked, or turned to one Side 
It ſeldom exceeds 2 Inch in Length. 5 
It appears as if it was double, with a longitudinal Furrow in th: 
middle, in which Hollow the Samen ſeems to be faintly continued 
for ſome Space. | | 1 5 
When the Plant is full grown, they are all loaded with that Kind 
of ſmall Duſt called Farina fœcundans. , 
Ovarium, called likewiſe the Vaſculum Seminale, and Piſtillum by 


tore, Th -- 


Is a particular Body, which ariſes from the Top of the Pecuncy- 
lus, g. about 4 of an Inch long, or a little more, of a deep White 
Colour, three cornered, and divided into three Loculamenta, or Ceg— 
/uiz, in which the Seeds (which however ſeldom come to Perfection 
with us) are formed, growing bigger and bigger after the Flower falls 
off; nay, even in this blooming State, if you cut this Veſle! acrols tie 
middle, you may perceive the whitiſh Rudiments of the Seeds. 
From the upper Part, or Apex, of the Ovarium, ariſes the S 
H. which is a long ſlender Tube, that lies encloſed within the tubu- 


lous or fiſtular Portion of the Flower, being there of a whitiſh Co. 


tour, but changing into a Yellow before it's Diviſion. 5 
This Style ordinarily ſplits into 3 Parts, juſt oppoſite to the 105 
of the Stamina, where the Apices take their Riſe, i. i. i. and thus fat 


it ſtands upright in the Middle of the S$:amina ; for the ſake of which 
only, this Plant is cultivated, and being prepared, (as ſhall herea!te! 


be deſcribed) makes the true Saffron of the Shops, which we 10 fre 


quently uſe in Phyſic. 


I call theſe Parts of the Stylus, from their Figure and Shape, Ca. 
pillamenta Tubifor mia, or, Appendices Styli Salpingoeides, in as much as 
they very exactly repreſent a Trumpet, and are not unlike the Fe 
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lopian Tube in Women, being narrow at their Origin, and growing 
gradually Jarger towards their other Extremity ; which like the com- 
mon Trumpet, is open and 2 and, like the Tube Failoppri, 
is jagged, or fringed at the Edge. id. Lit R, K, k. 

It may alſo be very fitly named Crocus officinarum, becauſe that 1s 
the Part only that is uſed in the Shops, 

They are of a Yellow Colour, juſt at their Beginning, continued 
from the upper Part of the $1ylus, but afterward they are all of a 
deep Red Colour, only their jag ged Extremities are tipt with White 
inclining to a Yellow. 3 
Thee Tube, or Catillamenta, arè from 1, to 1 Inch in 
Length. 

The Stylus, while undivided, is ſtrong enough to Aube itſelf, be- 
ing encloſed within the tubular Part of the Flower! but the Capilla- 
menta being very weak and ſlender at their Beginning, this occaſions 
them to hang down between the Pelala. 

The Figure repreſents a Root of the Saffron- Plant, hal has two 
Stalks encloſed in one common Vagina, the whole Flower with the 
Stamina and Apices in one, and the Stylus only in the other; with the 
Leaves, Pedunculi, and Ovarium in both, being fairly delineated from 

me LE, — 

"th . Toe e expanded into fix beautiful Seaments. OT The 

Fiſtulous Part of the Flower, b. c. The fx Petala. c. c. c. The three lar- 
ger Petala. b. b. b. The three ſmaller ones. d. d. The three Stamina, or 

Chives. e. e. e. The three Apices. f.f. The Valculum Seminale. g. g. 

The Pedunculi. V. %. The Stylus. i. i. i. The three Capillamenta Tubi- 

formia. E. K. k. The jagged Extremity of the Capillamenta. B. B. The 

Noot. C. C. The Graſſy Leaves. 

2. As Saffron grows at preſent moſt plentifully in  Camtridgeſhire, The Culture 
and has grown formerly 1 in ſeveral other Counties of England, the 4 ae 
Method of Culture does not I believe, vary much in any of chem, Berg Hd. 
and therefore I have judged it ſufficient to ſer down here the Obſer- pland, Jy the 
_ vations which I employed proper Perſons, in different Seaſons, to /ame Ne. 425, 
make in the Years 1723, 24, 25, and 28, up and down all that b. 566. 
large Tract of Ground that lies between Saffron-IWalden and Cam— 
| bridge, in a Circle of about ten Miles Diameter. In that Country 
Satfron has been longeſt cultivated, and therefore it may realonably 
be expected that the Inhabitants thereof are more througnly acquain- 
ted with it than chey are any where elſe. 

I ſhall begin with the Choice and Preparation of the Ground. 

The greateſt Part of the Tract already mentioned is an open level 

Country with few Incloſures; and the Cuſtom there is, as in moſt 

other Places, to crop two Years, and let the Land lie fallow the 

wg, Saffron is always planted upon fallow Ground, and all other 

. Uhings being alike, they prefer that which has born Barley the Year. 
tore. 


The 
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The Culture and Management of Saffron in England. 


The Saffron grounds are ſeldom above three Acres, or leſs than 
one, and in chooſing them, the principal Thing they have Regard 
to 1s, that they. be well expoled, the Soil not poor, nor a very {lj 


Clay, but a temperate dry Mold, ſuch as commonly lies upon Chalk, 


and 1s of a hazel Colour ; though if every Thing elſe anſwers, the 
Colour of the Mold is pretty much neglected. 

The Ground being made choice of, about Lady- day, or the Be. 
ginning of April, it mult be carefully ploughed, the Furrows being 
drawn much cloſer together and deeper, if the Soil will allow jr, 
than is done for any Kind of Corn, and accoraingly the Charge is 

reater. 
K About five Weeks aſter, or during any Time in the Month of 


May, they lay between twenty and thirty Loads of Dung upon each 
Acre, and having ſpread it with great Care, they plough it in as 


before. The ſhorteſt rotten Dung is the beſt; and the Farmers who 


have the Conveniencies of making it, ſpare no Pains to make it good, 


being ſure of a proportionable Price for it. About Midſummer, 


they plough a third Time, and between every ſixteen Foot and an 


half, or Pole in Breadth, they leave a broad Furrow or Trench, 
which ſerves both for a Boundary to the ſeveral Parcels, (when there 


are ſeveral Proprietors to one Encloſure) and to throw the Weeds in 


at the Proper Seaſon. 
To this Head likewiſe belongs the Fencing of the Gro nds, be- 


cauſe moſt commonly, though not always, that is done before they 
plant. The Fences conſiſt of what they call dead Hedges, or 
Hurdles to keep out not only Cattle of all Sorts, but eſpecially 
Hares, which would otherwiſe feed on the Saffron Leaves during the 


Winter. 
About the Weather we need only obſerve, that the hotteſt Sum- 


mers are certainly the beſt, and if therewith there be gentle Showers | 


from time to time, they can hardly miſs of a plentiful rich Crop, if 
the extream Cold, Snow, or Rain of the foregoing Winter have not 
prejudiced the Heads. 

The next general Part of the Culture of Saffron, is planting or ſet- 


ting the Roots; the only Inſtrument uſed for which, 1s a narrow 


Spade, commonly termed a Sprt-ſhovel, 
The Time of Planting is commonly in the Month of July, a little 


ſooner or later, according as the Weather anſwers. The Method 1s 
this. One Man with his Spit-ſhovel raiſe, between three and four 
Inches of Earth, and throws it before him about ſix, or more Inches; 


two Perſons, generally Women, following him with Saffron-heads, wank 
them in the fartheſt Edge of thi Trench he makes at three Inches 
diſtance from one another, or thereabouts. As ſoon as the Digger 
or Spitter has gone once the Breadth of the Ridge, he begins again at 
the other Side, and digging as before, covers the Roots laſt ſet, and 
makes the ſame Room for the Setters to place a new Row, at che 


ſame 
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ſame Diſtance from the firſt, that they are from one another. Thus 
they go on till a whole Ridge, containing commonly one Rod, is 
planted, and the only Nicety in digging is to leave ſome Part of the 
firſt Stratum of Earth untouched to lie under the Roots; and in ſet— 
ting, to place the Roots directly upon their Bottoms. What Sort of 
| Roots are to be preferred, ſhall be ſhown under the fourth Head; 
but it muſt be obſerved in this Place, that formerly when Roots were 
very dear, they did not plant them ſo thick as they do now; and 
| that they have always ſome Regard to the Size of the Roots, placing 
the largeſt at a greater Diſtance than the ſmall ones. 


teen Quarters, or 128 Buſhels, which according to the Diſtances 


an Inch in Diameter one with another, ought to amount to 392040 
in Number. Ts : 1 

From the Time that the Roots are planted, till about the Begin— 
ning of September, or ſometimes later, there is no more Labour a— 


the Earth, the Ground muſt be carefully pared with a ſharp Hough, 
and the Weeds, Sc. raked into the Furrows, becauſe otherwiſe they 
would hinder the Growth of the Plants. 5 


In ſome Time after appear the Saffron Flowers, and this leads us 
to the third Branch of our preſent Method. The Flowers are ga- 


proper Time for this, is early in the Morning. The Owners of the 


and throw them Handful by Handful into a Baſket; and ſo continue 
or eleven o'Clock. _ 
ſpread them upon a large Table, and placing themſelves round it, 


with them, a pretty long Portion of the Stylus itſelf, or S!ring to 
which they are joined. The reſt of the Flower they throw away as 


ther it be wet or dry Weather, and ſo on daily, even on Sundays, 
till the whole Crop be gathered. | = 

| The Chives being all picked out of the Flowers, the next Labour 
about them is to dry them on the Kiln, The Kiln is built upon a 
thick Plank (that it may be moveable from Place to Place) ſuppor- 
ted by four ſhort Legs. The Outſide conſiſts of eight Pieces of 
Wood, about three Inches thick, joined in Form of a quadrangular 
Frame, about twelve Inches ſquare at Bottom on the Inlide, and 
twenty-two Inches at Top, which 1s likewiſe equal to the perpendicu- 
VOL. VI. Part ii. Rr TER © © 


The Quantity of Roots planted in an Acre is generally about ſix— 


left between them, as before aſſigned, and ſuppoling them all to be 


bout them; but as they then begin to ſpire, and are ready to ſnew 
_ themſelves above Ground, which is known by digging a few our of 


thered as well before, as after they are full blown, and the moſt . 


Saffron get together a ſufficient Number of Hands, who place them- 
ſelves in different Parts of the Field, pull off the whole Flowers, 


till all the Flowers are gathered, which happens commonly abour ten 
Having then carried home all they have got, they immediately 


they fall to picking out the Filamenta, Styli, or Chives, and together 


uſeleſs. The next Morning they return into the Field again, Whe- 
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lar Height of it. On the Foreſide is left a Hole about eight Inches 
ſquare, and four Inches above the Plank, through which the Fire 
is put in. Over all the reſt, Laths are laid pretty cloſe to one ano- 
ther, and nailed to the Frame already mentioned, and then are 
laiſtered over on both Sides, as is alſo the Plank at Bottom very 

thick, to ſerve for a Hearth, Over the Mouth, or wideſt Part, 
goes a Hair-Cloth fixed to two Sides of the Kiln, and likewiſe to two 
Rollers, or moveable Pieces of Wood, which are turned by Wedges 
or Screws, in order to ſtretch the Cloth. Inſtead of the Hair-Cloth 
many People now uſe a Net. work of Iron-wire, with which it is ob- 
ſerved, that the Saffron dries ſooner, and with a leſs Quantity of 
Fewel; but the Difficulty of preſerving the Saffron from burn- 
ing, makes the Hair-Cloth be preferred by the niceſt Judges in 
drying. 0 5 
T he Kiln is placed in a light part of the Houſe, and they begin by 
laying five or fix Sheets of white Paper on the Hair-Cloth, upon 
which they ſpread the wet Saffron, between two and three Inches 
thick. This they cover with other Sheets of Paper, and over theſe 
lay a coarſe Blanket five or fix times doubled, or inſtead thereof, a 
Canvas Pillow filled with Straw, and after the Fire has been lighted 
for ſome time, the whole is covered with a Board, having a large 
Weight upon it. 5% ũ U VVV 
At firſt they give it a pretty ſtrong Heat, to make the Chives 
ſweat, as their Expreſſion is; and in this, if they do not uſe a great 


deal of Care, they are in danger of ſcorching, and ſo of ſpoiling all 


that is on the Kiln. 77 a | 
When it has been thus dryed for about an Hour, they take off the 
Board, Blanket, and upper Papers, and take the Saffron off from 
that which lies next it, raiſing at the ſame time the Edges ofthe Cake 
with a Knife. Then laying on the Papers again, they ſlide in ano- 
ther Board between the Hair-Cloth and under-Papers, and turn 
both Papers and Saffron upſide down, afterwards covering them as 
APOre, 5 Si 5 
This ſame Heat is continued for an Hour longer; then they loo 
to the Cake again, free it from the Papers and turn it; then they 
cover it, and lay on the Weight as before. If nothing happens 
amiſs, during theſe firſt two Hours, they reckon the Danger to be 
over; for they have nothing more to do, but to keep a gentle 
Fire, and turn their Cake every half Hour, 'till it be thoroughly 
dry; for doing which as it ought, there are required full twenty- font 
Fours. DL : 
| In drying the large plump Chives they uſe nothing; but towards 
the latter End of the Crop, when theſe come to be ſmaller, the) 
| ſprinkle the Cake with a little ſmall Beer, to make it ſweat as ! 
ought; and they begin now to think, that uſing two linnen Cloths l 


next the Cake, inſtead of the two innermoſt Papers, may . l 
3 6 
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ow Advantage 1n drying ; but this Practice is followed as yet but 
by few. | 
'T heir Fire may be made of any kind of Fewel ; but that which 
—_— the leaſt 1s beſt, and Charcoal for that Reaſon is preferred to 
any other. FI 
What Quantity of Saffron a firſt Crop will produce is very un- 
certain. Sometimes five or ſix Pounds of wet Chives are got from 
one Rod; ſometimes not above one or two, and ſometimes not e- 
nough to make it worth while to gather and dry it. But this is al- 
ways to be obſerved, that about five Pounds of wet Saffron go to 
make one Pound of dry, for the firſt three Weeks of the Crop, and 
fix Pounds during the laſt Week; and now the Heads are planted 
very thick, two Pounds of dryed Saffron may, at a Medium, be 
allowed to an Acre for a firſt Crop, and four and twenty Pounds for 
the two remaining, the third being conſiderably larger than the 
ſecond. OE 1 | 
In order to obtain theſe, there is only a Repetition to be made 
every Year of the Labour of houghing, gathering, picking and dry- 
ing, in the ſame manner as before ſet down, without the Addition of 
any thing new; except that they let Cattle into the Fields, after the 
Leaves are decayed, to feed upon the Weeds; or perhaps mow them 
for the ſame Uſe. _ „ | 5 
About the Midſummer after the third Crop is gathered, the Roots 
muſt all be taken up and tranſplanted: The Management requiſite 
for which is the fourth Thing to be treated of. To take up the Saft- 
fron Heads, or break up the Ground, as their Term is, they ſome- 
times plough it, ſometimes uſe a forked Kind of Hough called a 
Pattock, and then the Ground is harrowed once or twice over; du- 
ring all which Time of ploughing, or digging and harrowing, fif- 
teen or more People will find Work enough to follow and gather the 
Heads as they are turned up. _— 
They are next to be carried to the Houſe in Sacks, and there 
to be cleaned or raiſed. This Labour conſiſts in clearing the Roots 
thoroughly from Earth, and from the Remains of old Roots, old In- 
volucra, and Excreſcencies; and thus they become fit to be planted 
in new Ground immediately, or to be kept for ſome Time without 
Danger of ſpoiling. | 
The Quantity of Roots taken up, in Proportion to thoſe that were 
planted, is uncertain ; but at a Medium it may be ſaid, that allow- 
ing for all the Accidents that happen to them in the Ground, and in 
breaking up, from each Acre may be had rwenty-four Quar- 
ters of clean Roots, all fit to be re-planted. The Owners 
are ſure to chooſe for their own Uſe the largeſt, plumpeſt, and 
tatteſt Roots, but above all, they reject the longiſh pointed ones, 
which they call Spickets or Spickards; for very ſmall round or Hat 


Roots are ſometimes obſerved to flower. : 
| v4 R r 2 | | __ This 


216 


Ground yields twenty fix Pounds of neat Saffron in three Years, 


which I ſtated only as a mean Quantity between the greateſt and the | 
leaſt; and therefore the Price of Saffron muſt be adjuſted accord. 


ſelves are undoubtedly very unaccurate. 


' The Culture and Management of Saffron in England. 
This is the whole Culture of Saffron in the Country above-men. 
tioned 3 and we have only now to conſider the Charges and Profits 
which may be ſuppoſed, one Year with another, to attend this Branch 
of Agriculture; and of theſe I have drawn up the following Compu- 
tation for one Acre of Ground, according to the Price of Labour in 


this County. os . 
Rent for three Years — 3 0 0 
Ploughing three Times —— — 018 0 
Dunging — — 8 
Hedging — —— — 1 16 6 

Spitting and ſetting the Heads — 1 12 O 
Weeding, or paring the Ground — 5 
Gathering and picking the Flowers — 6 10 0 

_ Drying the Flowers — — „55 

Inſtruments of Labour for three 5 
Tears with the Kiln, about — F 
Ploughing the Ground once and wal F 
rowing twice — J 
Gathering the Saffron Heads — —h— 1 00 © 

0 


Raiſing the Heads — I 12 


| 


Total Charge 23 12 0 


This Calculation is made upon the Suppoſition, that an Acre of 


ingly, which I think cannot be done better than by fixing it at thirty 
Shillings per Pound; ſince in very plentiful Years it is ſold for twen- 
ty, and is ſometimes worth between three and four Pounds. At this 
Rate, twenty-ſix Pounds of Saffron are worth thirty-nine Pounds, 
and the neat Profits of an Acre of Ground producing Saffron, will in 
three Years amount to fifteen Pounds thirteen Shillings, or to about 


five Pounds four Shillings yearly. This, I ſay, may be reckoned 
the neat Profit of an Acre of Saffron, ſuppoling that all the Labour 


were to be hired for ready Money; but as the Planter and his Fa- 
mily do a conſiderable Part of the Work themſelves, ſome of this 


Expence is faved: That is, by planting Saffron, he not only may 
reaſonably expect to clear about five Pounds yearly per Acre, but 
alſo to maintain himſelf and Family for ſome Part of each Year ; and 
it is upon this Suppoſition only, that the Reſult of other Computa— 


tions which have been made of the Profits of Saffron, can be ſaid to 
have any tolerable Degree of Exactneſs; but the Calculations them- 
I have ſaid nothing here concerning the Charge in buying, or Pro- 
fits in ſelling the Saffron Heads, becauſe in any large Tract of Homes 
2 | ö Theile 


A Diſſertation on the Scythian Lamb. 
theſe muſt at length always ballance one another, while the Quantity 
of Ground planted yearly continues the ſame, which has been pretty 
much the Caſe for ſeveral Years paſt. 

III. Agnus dictus Vegetabilis Scythicus, Barbaro nomine Barametz 4 Diſgreation 
Borometz vel Boranelz inter Hiſtoriæ Nat. Scriptores eſt notus. on the Seythi- 
Die hoc imprimis egerunt Athanaſius Kircherus in Opere de Arte an Lamb, 
Magnetica, (4) qui citat Sigiſmundum L. B. ab Herberſtein, Hay- n A 
tonem Armenum, Surium & Jul. Cæſ. Scaligerum, Franciſcus Baco MD. Din. 
de Verulamio, (5) Fortunius Licetus, (c) Andreas Libavius, (d) Eu- tiſc. F. R. S 
ſebius Nierenbergius, (e) Adamus Olearius (F) & Olaus Wormius, N* 30. pag. 
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(Gut cæteros, quos inter multi Botanici, qui eandem fere canunt 353. 
cantilenam, nunc taceam. | 1 
Hun Julius Cæſ. Scaliger (5) titulo Agni Scythici, Borametz, 
ſequentem in modum deſcribit: * Superiora ludum putes, prout eſt 
« admirabilis Tartaricus frutex. Tartarorum horda primaria Zau— 
« olha eſt, vetuſtiſſimæ nobilitatis commendatione. In eo agro ſe- 
« runt ſemen ſeminis Melonis ſimillimum, ſed minus oblongum. 
« Ex eo ſatu plantam exire, quam Borametz, id eſt, agnum vocanc. 
_« Creſcit enim agni figura ad pedum fere ternum altitudinem : quem 
i pedibus, ungulis, auribus, toto capite, præterquam cornibus, re- 
præſentat. Pro cornibus pilos gerit, ſingularis cornu ſpecie, Ob- 
« ducitur corio tenuiſſimo: cujus detracti uſus ad capitum tegmina 
« incolis. Ferunt internam pulpam Gammari referre carnes. Cæ- 
« terum è vulnere quoque ſanguinem manare. Dulcore eſſe admi- 
rabili. Radicem humo exertam ſurrigere ad umbilicum uſque illud 
miraculi fovet magnitudinem. Quandiu vicinis obſidetur herbu- 
« lis, tamdiu vivere, quaſi agnum in læto paſcuo. Abſumptis illis, 
* tabeſcere, atque interire. Idque non ſolum vel caſu, vel tractu 
e temporis, ſed etiam experiundi gratia, ſubtractis, atque ablatis 
** evenire. Quin illud auget admirationem: appeti a Lupis eam, 
non item ab aliis beſtiis, quæ carne veſcantur. Hoc quaſi, con- 
dimentum, atque intritum, ad fabulæ, & agni alluſionem. Illud 
e ſcire velim: Ab uno ſtirpite, quatuor diſſita crura cum ſuis pedi— 
* bus qui poſſint provenire, atque produci. N 
Hec, quod non ignorarem haud ingrata fore tibi, cæteriſque 
Fhilologiæ ſtudioſis, enarravi partim a nobiliſſimis, partim ab ex- 
« ercitatiflimis in rerum Natura viris non ſolum lecta, fed etiam 
audita: quibus ingenii tui ampliſſima ſpatia implere aliqua ex par- 
9, Eo ES I „„ 
Pari ratione cæteri eum deſcribunt, vel potius ex Scaligero exſcri— 
bunt Authores, quorum tamen nonnulli in quibuidam circumſtantiis 
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(4) Pag. 504, & 505. (4) Hiſtor. Natur. Cent. 7. Ns. 609. (% De Spon- 
tanto Viventium Ortu. C. 45, (4) Hiſtoria Agn! Scythie. (e, Hiſtor Natural. 
. 334. (/ De Itinere Perſico. p. n. 155. (g) Mul. p. 190. (6) De Subtil:- 
ate contra Cardanum Exerc. 181. f. 29, & 30. | 
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variant, & Athanaſius Kircherus ejuſdem addit, vel ut rectius dicam 
fingit figuram. Imo in nonnullis Rerum Nat. Muſeis, ut in Wor. 
miano, Swammerdammiano, Cc. ejus, uti volunt, quondam demon- 


rabatur detracta pellis. 


Antonius Deuſingius (i) rem accuratiori rationis trutina ey. 


aminans, fabuloſa eſſe, quæ de Agno hoc traduntur, ſubolfecit, & 


ipſum Julium Cæſ. Scaligefum, qui inter primos Authores, ut 4. 
pra dictum, ejus meminit, eum ut fabulam tractafſe evincere conatur. 
Quemadmodum & alli, minus creduli, eundem in dubium vock. 
rant. LOS | 8 e | 
Et revera totam hanc de hoc Agno Hiſtoriam, f1 ab animo prez. 


judiciis vacuo accurate examinetur, fabulam ſapere, imo eſſe, & 


Deuſingium recte judicaſſe, ' ſequentes evincunt rationes, 


LE 


?, Quia à nullo fide digno Authore Agnus ejuſmodi Vegetabilis 


unquam viſus. Quæ enim Olaus Wormius (&) narrat ex felatione 
D. Eovaldi de Kleiſs, Electoris Brandenburgici Legati, (ipſi ſcilicet 


in confinibus Tartariæ degenti a Tartaro quodam fuiſſe oblatam <ul. 


modi plantam exſiccatam, foliis Tabaci, cujus cauli adhætebat 
fructus, agnellum figura plane referens, . vellere 


criſpo tectus) ſuſpecta ſunt, cum Vir ille Nobiliſſimus, ab aſtuto 
quodam Tartaro, ipſi fucum faciente facile ſeduci potuit. Quid ve- 
rode pellibus, quæ hoc nomine in Muſæis demonſtrantur, ſentiendum 
JJ. 
2. Quia i Doctiſſ. & Rerum Nat. Scientiſſimo Engelberto Kemp- 
fero, M. D. () in ſuppoſita hujus Agni patria anxie licet quzſitus, 


tamen nihil huic ſimile inventum; hæc enim ejus ſunt verba: * Quia 
de exiſtentia Zoophyti gramina paſcentis, nullibi Tartariæ apud 
e vulgum, vel Botanicz peritos extat notitia & memoria, prout ipſe 


<« ad riſum & nauſeam exploravi, neque ulla res Borometz dicta, 
« præterquam ovinum pecus ibidem poteſt reperiri, meram ele, 
„ quicquid de hac planta proditur, fictionem & fabulam aſſeri- 
3. Denique quia tota de hoc Agno relatio fabulæ adeo videtur 
fiimils, ac ovum ov. PO TOO mr Ro ugh 
Fabulæ autem hujus originem optime detexit diligentiſſimus 


Naturæ in Orientalibus Regionibus Scrutator, jam jam laudatus 


Kæmpferus loc. cit. ubi (præmiſſis de Etymologia vocis Boromet?, 


quod corruptum ait ex Moſcovitico Boranetz, Polonice Baranek, 


quod diminutivum eſt vocus Baran Sclavonicæ originis, Polonis Rul- 
ſiſque ovem ſignificantis) ait, in quibuſdam Provinciis circa Caſpium 
Mare eſſe quoddam ovium genus, præter vulgare nobis cognitum, 


quod ab eo in multis diſcrepat, imprimis commendabile pellium 


0 De Agno Vegetabili, quod extat in F aſciculo ejus Diſſertationum ſelectarum, / 
598. &ſeq. () J. c. (/) Obſervat. de Agno Seythico ſ. fructa Borometz quæ extat 


in Diſſert. ſua inaugurali, nec non in Amoenitatum Exoticarum Faſciculo III. Obſ. 1. 


4 


elegantia 
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elegantia, quas deſcribit, & qua ratione ad uſus pro veſtimentis ador- 
nandis Tartaris Perſiſque familiares præparentut, docet, & addit: 
Magnatum divitumque faſtum ſupra vulgi ſortem amiciri cupien- 
« tem, pullorum pelliculas expetere, qui annoſis multo teneriores 
« & eo quidem cariores, quo juniores fuerunt agnelli, quibus de- 
« tractæ ſunt; horum enim pili a pellionibus cogi patiuntur in ſub- 


« tiliores & denſiores cirros, qui toti pelliculæ pretium & venuſtatem 


« tribuunt. Inde fit, ut teneritatis & lucri inſidiatores non vereantur 
« jpſam anticipare, crudeli laniena, nativitatem, & matribus uterum 
« gerentibus, diſſecto ventre partum ante partum eximere, ſolius 


« oratia pelliculæ obtinende. Hæc rite elaborata, tam dubiam 


“ prorſus & delicatiſſimam teneritatem exhibet, ut reſectis extremi- 


© tatibus, vix agninæ cutis retineat ſimilitudinem, ſed ignaram cre- 
e dulitatem, ſpecie quadam membranæ cucurbitinæ lanuginoſe poſ- 


« fit decipere. His ſubjungit: Pretium pelliculæ, pro bonitatis 


« opinione, exſurgit ad aureos tres, vel amplius; ſervit ea pro dupli- 


« catione mitrarum, nec raro, ornatus gratia, togarum & amicu- 


« lorum limbum conſtituit. Tandem concludit: Sive fabula hæc 


© natales debeat conjecturæ alicujus contemplatoris Philoſophi, five 


«© jnſcitiæ tribuenda fit primi relatoris, qui per linguæ ignorantiam, 
6c 


cc 


« difſitas  regiones paſſim provecta, ambiguæ teneritatis pellicula, 


e integritatem hiſtoriæ ac nominis ſui amiſerit : donec tandem appul- 


ſuo fidem prodigii, ut ſolent mirabilia omnia, nulio negotio 
fecerit. Sic authoritate illuſtratus error, mox ſcriptis quoque 


pa vit, ut hodie pro Zoophyti ſpecie inter rariora Muſzorum oſten- 
** tart ſoleat, que veriſſima Cæſarei fœtus pellicula eſt“. Hactenus 
ille. | on Rs 


E x citatis patet pelles illas agninas Perſicas que à Pellionibus no- 


ſtris Perſianiſche Baranken ſalutantur, hujus eſſe generlis, quam— 


firmatus, ſapientiſſimorum ingenia & vulgi opinionem ita occu- 


vel incuriam, in parergo rem auditam perperam intellexiſſe potuit, 
five cuicunque acceptam referamus occaſioni alii, qua per longe 


ſa nobis eum prodigii lepore, in Virum illuſtrem, curioſum & hu- 
jus peregrinæ lanuginis admiratorem incidens, vegetabili vultu 


vis non optimæ notæ, illorum ſcilicet agnorum, qui Cæſarea ſectione 


ex Matrum uteris exſcinduntur, cum earum pretium, teſte KRemp— 
Hero ad aureos tres, vel amplius ip ipſa eorum patria exiurgat, no- 
ſtræ vero pretio longe minori apud nos, unico ſcilicet aureo, ad fum- 
mum veneant. | e . 3 
Interim ante triennium circiter Vir quidam eruditus & curioſus 
© Moſcovia iter faciens & urbem noſtram tranſiens, Muſzolum 


meum, inter alia quædam Naturalia, Agno ejuimodi, ut vocabat, 


Scythico, quod pro genuino Borometz, ceu magnum Keπνν ven- 
ditabat, ditavit. Hic ſex pollicum præter propter erat longitudinis, 
capite cum auribus & quatuor cruribus inſtructus, coloris ferruginel 
& totus lanugine quadam inſtar panni holoſerici ville Cünmmet 

1 vulgo 
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vulgo dicti, tectus, auribus & cruribus, que glabra erant, coloris ad 


fuſcum magis vergentis, exceptis. (*) ad examen vocatum cognoyi 


non eſſe animalis naturæ, neque fructum alicujus plantæ, ſed radicem 


cujuſdam vegetabilis craſſam, reptantem & villoſam, vel potius cau- 


lem ſcandentem plantæ alicujus qui arte obſtetricante figuram 


. aliqualem animalis quadrupedis acquiſiverat. Crura enim qus— 


Luor erant tot reliquiæ caulium, vel ſi mavis pediculorum ab. 


ſcillorum, qui folia ſuſtentaverant, quemadmodum & aures, qui 


tamen cornibus ſimliores; præterea hinc inde emergentes fibræ, 


per quas more cæterarum gutrimentum radix crafla, vel potius caulis 


& per hunc planta ceperat, nullum amplius relinquebant dubium. 
Quartum quoque crus anterius, non ut cetera corpori continua, ſed 
arte erat intruſum, quemadmodum & ipſum cum collo caput ſubtili 
modo annexum, accuratiori examine deprehendi. Ut adeo hic Ag. 


nus eodem artificio ex radice hac vel caule formatus fuerit, quo Ho- 


munciones ex Mandragoræ & Bryoniæ radicibus qui Allraunen vul- 
go dicuntur ab Agyrtis. Remanſit mihi tamen dubium, ex qua 
planta hoc ludibrium artis & nature efformatum fit, quanquam mox 


lubiit cogitatio illud plantæ cuidam ex capillarium genere vulgo dicto 


adſcribendum eſſe, cujus varia habebam indicia, ab analogia mihi 


cognitarum quarundam exoticarum ſpecierum, nonnullarumque ab II- 


luſtri D® Hans Sloane & Rev. P. Carolo Plumier in ſplendidiſſimis 


ſuis Operibus deſcriptarum & delineatarum; utpote, quarum diverſæ 


caules ſcandentes ejuſmodi lanugine ferruginea /. rufeſcente muſco, 


ut vocant, tectos emittunt. Interim tamen, ex qua ſpecie præciſe, 
determinare non volui, Peculiarem itaque forte nondum deſcriptam 
ſipeciem eſſe, quæ in Tartaria reperitur, arbitror, donec cum tem- 
pore certiora edoctus fuero. 5 WY. 


 Hanc meam ſententiam confirmant, quæ poſtmodum legi in 


 Tranſfactionibus Philoſophicis Anglicanis () ubi Illuſtris Ds. Hans 


Sloane, ſimilem Agnum Scythicum fictum ex India Orientali nactus 
deſcriplit & delineavit, qui tamen longe minus Agni figuram retert, 


| quam meus memoratus. : 


Credo autem ejuſmodi Agnos ex certis radicibus vel caulibus in 


Moſcovia & Tartaria effingi, ut aliquo modo Hiſtoriæ Agni Scy- 
thici Vegetabilis adſtruatur Veritas. Quis autem non videt hunc ab 
eo, qui a ſupra citatis Authoribus deſcribitur, plane diverſum, nec 
tanta admiratione dignum eſſe, cum etiam hic ex variis radicibus 


varia portenta, quæ rerum naturalium quarundam ſimilitudinem ali- 
qualem habeant, effingi poſſint ; quemadmodum ſupra de Mandra- 


goræ radicibus retuli dum interim hic non magis agnus dicendus, fed 


-(®). Vid Ficuramvatura 33 expreſſam. i (m) No 287. 7 861. quod etiam 
reperitur in the Philjothical Tran/afiions abridged by John Lowthorp, Vol. 2. p. 04. 
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radix vel caulis revera eſt & manet plantæ cujuſdam, ac Homunci- 
ones Allraunen, Belgice Pissz DTIE TJ ES (i) dicti, radices Man- 
dragoræ. 

10. 1. The firſt and beſt Sort of Cinnamon, which grows in great 4n Account of 
Plenty in Ceylon, and is peculiar to that Iſland, is called by the Na- 555 * 
tives Raſſe Coronde, that is, ſharp, ſweet Cinnamon. 'Tis this choice ly = FA 
Sort, which is exported yearly by the Dutch Eaſt- India-Company, by ſ:veral Sorts, 
whom it hath been prohibited under ſevere Penalties, that no other Co9:»ricored 
Sort ſhould be mixed with it SE barons 

The ſecond Sort is called Canatte Coronde, that is, bitter and ad- "5 omnbebi gh 4 
ſtringent Cinnamon; for the Ceylone/e, in their Language, call Cin- rade and Ma- 
namon in general Coronde, and Canatte ſignifies bitter and adftringent. "ure in 
The Bark of this Tree comes off very eaſily, and ſmells very agreea- 55 ee 
bly when freſh, but hath a bitter Taſte, It is an Advantage to us, Seba, 47 Am- 
that it doth not grow in great Plenty hereabouts, becauſe one might ſterdam. Tran— 
caſily miſtake it for a better; as indeed, in general, it requires a /«te4 5y the 
good deal of Skill and Attention ſo to diſtinguiſh the Cinnamon 2 1 
Trees from each other, as not to chooſe now and then a worſe Sort No. 409. "i 
for the beſt. The Root of this ſecond Tree yields a very good fort gy, 

of Camphire. 33 J 

The third Sort is called Capperoe Coronde, that is Camphorated Cin- 
namon, becauſe it hath a very ſtrong Smell and Taſte of Camphire. 

It grows plentifully enough in the Iſland, but not in the Eaſtern 
Parts of it : However, they find Means now and then to ſend it 0- 
ver privately, and ſell it ro the Danes and Eng/i/h, who come to 
Trade upon the Coaſts of Cormandel ; for as long as there is but one 
Port in the Ifland left open, abundance of this ſort of bad Merchan- 
dize may be exported. Beſides, there is ſort of a Caxella, on the 
Continent of India, about Goa, which is very like this fort of Cin- 
namon Tree, though it hath nothing of the true Cinnamon. The 
lame ſort of Canella agrees in many Things with the Canella Mala- 
barica Sylveſtris, a wild Cinnamon Tree, eee upon the Coaſts 
of Malabar. And although with regard to the Shape of the Tree, 
and the outward Appearance of the Bark and Leaves, there 1s very 
little Difference to be obſer ved between theſe two ſorts of Canella, and 
the beſt ſort of Cinnamon, yet the latter is vaſtly ſuperior in Richnels, 
Virtue, and Sweetneſs. „ V 

The fourth Sort, called Molle Coronde, that is, the Sandy Cinnamon, 
becauſe upon chewing it, one feels as 1t were, Bits of Sand between 
| the Teeth, though in Fact there is nothing ſandy in it. The Bark 
| Of this Tree comes off eaſily enough, but 1s not ſo eaſily rolled up 
mto a fibular Form, as other ſorts of Cinnamon are, being apt to 


* De quibus vid. Deuſingius de Mandragoræ Mangoniis, quod extat in ejuſdam 
Faſciculo Diſſertatidnum, p. 586. nec non Miſcellan. Natur. Curioſ. D. 1. A 1. Obſ. 48. 


p ——————— — burſt 
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burſt open and unfold itſelf, Ir is of a ſharp and bitteriſh Taſte 
and the Root of it yields but a ſmall Quantity of Camphire. 

The fifth Sort is called Sewel-Coronde, Seꝛoe in the Ceyloneſe Lan- 


guage ſignifies mucilaginous, or glutinous. This ſort acquires, in 
drying, a very conſiderable Degree of Hardneſs, which upon chew— 


ing of it ſufficiently ſhews itſelf, It hath otherwiſe but little Taſte, 


and an ungrateful Smell; but the Colour of it is very fine, and it is 
not many Years ſince I firſt took Notice, that the Natives, who are 
all Blacks, mix a good deal of this mucilaginous Cinnamon with the 


| beſt Sort, the Colour of both being very much alike, excepting only, 


that in the good Sort there appear a few yellowiſh Spots towards the 
Extremities, ::- 1 5 
The ſixth Sort is called Niete Coronde, the Tree which bears it, 
having a good deal of Reſemblance to another Tree, which is by 
them called Nieke Gas, and the Fruit it bears Niere. The Bark of 


this ſort, hath no manner of Taſte or Smell, when taken off, and is 
uſed by the Natives only in Phyſic. For by roaſting of it they ob- 
tain a Water and Oil, which they anoint themſelves withal, think- | 


ing thereby to keep off all ſorts of noxious Fumes, and Infections in 
the Air. They likewiſe expreſs a Juice out of the Leaves of it, 
which they ſay cools and ſtrengthens the Brain, if the Head be rub. 


bed with it. 


The ſeventh Sort is called Dawel-Coronde, that is, Drum-Cinna- 


mon, in Low Dutch Trommel-Caneel: The Reaſon of this Appellation 
is, becauſe the Wood of this Tree, when it is grown hard enough, 
is light and tough, and that Sort, of which the Natives make ſome 


of their Veſſels and Drums, which they call Dawel. The Bark 13 
taken off, when the Tree is yet growing, and is of a pale 
Colour: The Natives uſe it in the ſame Manner with the ſixth 
as : „ e 

The eighth Sort is called Catte-Corond?, that is, the thorny or 
prickly Cinnamon; Catte, in the Ceyloneſe Language, ſignifying 4 
Thorn, or Prickle; for this Tree is very prickly. The Bark is in 
ſome Meaſure like Cinnamon, but the Leaves differ very much, 


and the Bark itſelf hath nothing either of the Taſte or Smell of 


Cinnamon. The Natives uſe the Root, Bark and Leaves of this 


Tree in Phyſic, applying them in Form of Cataplaſms, to Tumours | 


and Swellings from a thick corrupt Blood, which they ſay it cures in 


a ſhort Time. 


The ninth Sort is called Mael Coronde, or the Flowering Cinna- 
mon, becauſe this Tree is always in Bloſſom, The F lowers come 
neareſt to thoſe of the firſt Sort, but they bear no Fruit, which the 


other doth. The Subſtance of the Wood becomes never ſo ſolid and 


weighty in this, as in the other Cinnamon Trees above-mentioned, 

which have ſometimes eight, nine, or ten Feet in Circumferenct 

If this everflowering Cinnamon Tree be cut, or bored, a _ : 
I Wa 
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Water will iſſue out of the Wound, as it doth out of the Eu- 
ropean Birch-Tree, but it is of no Uſe, any more than the Leaves and 
1 

The Inhabitants of Ceylon ſay, there is ſtill another Sort of Cinna— 
mon, which they call Toupat Coronde, or the three Leaved Cinna- 
mon. It doth not grow in that Part of the Country which the Dutch 
Eaſt India Company is poſſeſſed of, but higher up towards Candia. 
Having never ſeen it myſelf, I will alſo, out of regard to Truth, 
ſay nothing farther of it. Ws „ 
All the ſeveral ſorts of Cinnamon Trees, the beſt as well as the 


| reſt, muſt grow a certain Number of Years, before the Bark is fit 


to be taken off: With this Difference however, that ſome of the 
Trees of the ſame fort, as for Inſtance of the firſt and beſt, will 
ripen two or three Years ſooner than others, which is owing to tae 
| Difference of the Soil they grow in; thoſe for Inſtance, which grow 
in Vallies, where the Ground is a fine whitiſh Sand (and there are 
many ſuch Vallies in the Ifland of Ceylon) will in five Years Time be 


os ready, whereas thoſe, which ſtand in a wet ſlimy Soil, muſt have 
| ſeven or eight Years Time to grow, before they are ripe enough. 


Again, thole Trees are later, which grow in the Shade of other 
larger Trees, whereby the Sun is kept from their Roots: And hence 
alſo it is, that the Bark of (ſuch Trees hath not that Sweetneſs and 


agreeable Taſte obſervable in the Bark of thoſe Trees which grow 


in a white Sandy Ground, where with little Wet they ſtand full expo- 


{ed to the Sun, but is rather of a bitteriſh Taſte, ſomething adſtrin- 


| gent, and ſmells like Camphire. 


For by the Heat of the Sun's Rays the Camphite is made fo thin 


and volatile, that it riſes up and mixes with the Juices of the Tree, 
where it undergoes a ſmall Fermentation, and then riſing ſtill higher 
between the Subſtance of the Wood, and the thin inner Membrane 
of the Bark, it is at laſt ſo effectually diffuſed through the Branches 
and Leaves, that there is not the leaſt Footſtep of it to be perceived 
any where. Mean while that thin and glutinous Membrane, which 


lines the Bark on the Inſide between it and the Subſtance of the 
Woad, attracts and ſucks in all the pureſt, ſweeteſt, and molt agree- 
able Particles of the Juice, leaving the thick and groſs ones, which 
are puſhed forward, and ſerve to nouriſh the Branches, Leaves, and 


era. 555 
What J here mention, is from my own Obſervations, and I have 

Often had Occaſion to prove this Fact to curious Perſons by the 

Things themſelves. For if the Bark be freſh taken off, that Juice 


which remains in the Tree hath a bitteriſh Taſte, not unlike that of 


Cloves. On the contrary, if you taſte the inner Membrane of the 
Bark, when freſh taken off, you will find it moſt exquiſitely ſweet, 


and extreamly agreeable to the Taſte; whereas the outward Part — 
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the Bark differs but very little in Taſte from the common Trees , 
which ſhews plainly that all the Sweetneſs of it is owing only to the 
inner Membrane, But when the Bark is laid in the Sun in order co 


be dried and wound up, this oily and agreeable Sweetneſs of the in. 


ner Membrane diffuſes itſelf throughout the whole outward Part 
of it (which however hath been firſt ſtripped, whilſt yet upon the 
Tree, of it's outermoſt greeniſh Coat) and imbues it ſo ſtrongly, 
as to make the Bark a Commodity, which for the Fragrancy 
of it's Smell, and the Sweetneſs of it's Taſte, is coveted all over the 


World. . 


The Bark may be taken off from Trees which have ſtood four. 


teen, fifteen, or ſixteen Years, after they are come to Maturity, 
according to the Quality of the Soil they ſtand in: But after that 


Time they loſe, by Degrees, their Taſte and agreeable Sweetneſ,, 
which makes the Bark have more of the Taſte of Camphite: 
Beſides, the Bark is- then grown ſo thick, that if it be laid in 
the Sun, it will no longer ſhrink and wind it ſelf up, but re- 
main flat. 5 J 

And here it may be thought a fit Subject of Enquiry, how it 
comes to paſs, that, conſidering what vaſt Quantities of Cinnamon 
have been exported from this Iſland, and ſold all over the World, 
there are yet ſuch Numbers of good Trees fit to be barked, remain- 
ing in the [ſland and growing there every Year? Now in order to 
ſolve this Queſtion, ſeveral Authors, who deſcribed the Iſland of 
Ceylon, committed a conſiderable Miſtake, when they affured their 
Readers, that when the Bark hath been ſtripped off the Tree, it 


grows again in four or five Years, and becomes fit to be ſtripped a 
ſecond Lime. Bur this Aſſertion is entirely contrary to the Courle 
of Nature and Obſervation: Nor do I believe that there is any one 
Tree whatever in any Part of the World, which, if it was entirely 


ſtripped of it's Bark, could ſubſiſt and grow any longer: That Part 


at leaſt, where the Bark hath been taken off, will quickly grow dry, 
and fo die away; but the Root in the mean while remains entire and 
in good Condition; and this ſhews the Reaſon why there is ſuch a 
Number of Trees fit to be barked every Year, For although the 
Cinnamon Trees, after the Bark hath been once taken off, is cul 


down to the very Root, as they do in Europe Oaks, Birch- recs, 
Alders and Willows, yet the Root will quickly puſh forth ne 


Shoots, which will ripen in a ſhort Time, I mean in five, fix, ſeven 
or eight Years, ſome ſooner, ſome later, and then yield their Quan- | 
tity of the Bark. Hence it appears, how far the old Roots are in- 


ſtrumental to the Growth and Plenty of Cinnamon Trees, but the 
Fruit which falls from the Trees, contributes very much towards the ; 
fame End: And it is particularly owing to a certain kind of wild 


Doves, which from their feeding on the Fruit of the Cinnamon- 


Tree, they call Cinnamon-eaters, that theſe Trees grow 10 plentiful 
5 1 | | e 


An Account of the Cinnamon Tree in Ceylon. 


in this INand 3 for the Doves, when they fetch Food for their young 
ones, flying here and there, diſperſe vaſt Quantities of the Fruit all 
over the Fields, which occaſions the Riſe of many thouſand young 
Trees, which may be ſeen along the Roads in ſuch Quantities toge- 
ther, that they look like a little Wood. Ma 
The Oil drawn out of it by Fire is reckoned one of the ſtrongeſt 
Cordial Medicines: The Camphire which comes out of the Root, is 
| likewiſe of great Uſe in ſeveral Diſtempers, as are alſo the Oil of 
Camphire, a very coſtly Thing, the Leaves of the Tree, and the 
Oil diftilled out of them; and laſtly, the Fruits with their Oil. In 
ſhort, there is no Part of the Cinnamon Tree, but what is of ſome 
ſingular Ule in Phyſic. I purpoſely avoid [peaking of the large Gains 
the Company makes by the yearly Export of this precious Commodity, 
2. Having ſome Years ago bought out of the Eat. India Compa- Additions ts 
ny's Warehoules at Amſterdam, a conſiderable Quantity of Cinnamon ?**./7 9g077% 
Leaves, or Folia Malahathri, packed up in ſeveral large Cheſts, 1 by 
happened to find in one of them the Flowers of the Cinnamon, as 3 
big as the Italian Bean flowers, and of a blue Colour; I chanced 106. 
likewiſe to meet with the Fruit. But I could not find either in any 
Kies 8! 1 | 
In 1722 and 1723, I bought of the ſame Company the Oil, which 
;s expreſſed our of the Fruit of the Cinnamon Tree, as allo that 
which is bailed out of them, which is of a very good Conſiſtence 
and white, and is by the Eaſt- India Company called Cinnamon Wax, 
| becauſe the King of Candia cauſes Candles to be made out of it, 
which for their agreeable Scent, are burnt only by himſelf and at 
his Court, However he permits his Subjects to expreſs. the Juice 
out of another Fruit, not unlike the Fruit of the Cinnamon Tree z 
but this being only a thin fat Subſtance, like Oil of Olives, they 
cannot burn it any otherwiſe than in Lamps. ea 
The Indians ule this Cinnamon Wax alſo in Phyſtc, and give it 0 
inwardly in Luxations, Fractures, Falls, Contuſions and Bruiſes, i 
that in c:fe any inward Part be touched or bruiled, it may by it's 1 
Balſamic Virtues heal them. They give it allo in Bloody Fluxes to EO, [ 
one Dram or a Dram and a half, Outwardly applied, it makes the _ | 
Skin more beautiful, ſmoother and ſofter, than any one known ſort 
of Pomade. VVü,A, %%% 
The Leaves of the Cinnamon Tree yield alſo an Oil, which is of a i 
- bitteriſh Taſte, reſembling Oil of Cloves mixed with a little good 
Oil of Cinnamon. It is called Oleum Malabathri, or Oil of Cinna- 
mon Leaves. It is an Aromatic, and is reckoned an excellent 14 
Remedy in Headaches, Pains of the Stomach, and other Diſtempers. 
The Oil of the Root of the Cinnamon Tree is, properly ſpeaking, 
an Oil of Camphire, the Roots affording a good Quantity of Camphire. 
About two Years ago, I bought a Bottle of it of our Eaſt- India Com- 
pany, There were ſeveral Bottles together in a Box, upon which was — 
. | written 
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written in Low Dutch Deſe Oltteyten ſyn tot cen geſchenk nyt Candia vel. 
chikt ; that is, theſe Oils were ſent as a Preſent out of Candia, which 
ſhews that they are genuine, without any Adulteration ; If this Oil 
be diſtilled in Glaſs Veſſels, there comes over along with it, that 
ſort of Camphire which the Indians call Camphire Baros, or Cam- 
phire of Borneo, which ſhoots in thin tranſparent Cryſtals, forming a 
beautiful Variety of Trees on the Recipient, not unlike thoſe, which 
in very froſty Weather are to be ſeen upon Windows, This fort of 
Camphire is of very great Efficacy in Phyſic, and is gathered and 
kept for the King of Candia's own Uſe, who eſteems it an excellent 
Cordial. But not only the Camphire of Baros, but alſo the Oil of 
Camphire, which is drawn out of the Roots of the Cinnamon Tree, 
is a very great Cordial, if taken inwardly : It ſtrengthens the Sto. 
mach, expels Wind, and hath been found of great Uſe in arthritic 
and gouty -Dilorders: It is alſo a Diuretic. The Doſe is ten or 
twelve Drops upon a bit of Sugar, or in a proper Vehicle. Outward. 
ly it is applied in all arthritic Pains from Cold and Obſtructions, 
being rubbed on the affected Part with a warm Hand, and it will 
preſently leſſen the Pain, and by Degrees take it off. About fix and 


thirty Years ago Mr Nicolas Dum ſidor f at Amſterdam, was ſo cruelly 


afflicted with arthritic Pains, that hecould have no Reſt neither Night 
nor Day; and although he called in the Aſſiſtance of ſeveral noted 
Phyſicians, and tried abundance of Medicines, yet he could find ng 
Relief, till he was. adviſed to cauſe himſelf to be anointed with the 
Ol] of the Root of the Cinnamon Tree; of which he then happened 
to have a good Quantity by him. I anointed him mylelf, rubbing 
the Oil on all the affected Parts with my Hand warmed by holding 
it to an Oven, and this I did twice every Day for an Hour together. 
And though, when this Cure was firſt begun with him, his Hands 
and Feet were by the Convulſions and the Violence of his Pain, ſo 
_ contracted, - that they grew quite crooked, and were full of Nodes, 
yet in a Fortnight's Time he grew ſo much better, that he could 
ſleep well at Nights, feeling neither Pains nor Cramps. In about 
fix Weeks Time he could walk about his Room, whereas before the 
 Anointing he was not able to ſtir either Hand or Foot. This Anoin- 
ting was continued for about three Months, when the Patient not on- 
ly recovered of that violent Indiſpoſition, but continued free from 
the Gout ever after, and lived about fifteen Years in very good 


State of Health. And I can not only affirm this to be true of my 


own certain Knowledge; but alſo, that ſince that Time I have adviſed | 
ſeveral People in his Condition to do the ſame with as good Succels. 
Several Phyſicians have written Jargely of the Virtues of common 
Camphire, but there are as yet many hidden Qualities in this ex. 
cellent Medicine. Thus, for Inſtance, I can affirm, that in all 
Burnings, by Fire or otherwiſe, and the Pains occaſioned 2 
— 4 — . ave 
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have not yet met with any better and ſurer Medicine than this 
following 3 


715 


Re. Hir. Lumbricor. terreftr, cum Sir, Vini 
rectiſical. 5xij. Campbor. 5 ji. M. 


No ſooner is a Bandage, or Compreſs, dipped into this Spirit ap- 
plied to the affected Part, but it will give inſtant Relief, and ſo ef- 
fectually check the Inflammation, that it will creep no farther. But 
the Application of it muſt be continued till the Pain is quite gone, 
and the Ulcus, if there hath been any, is dried up. If the Exulcera- 
tion is got deeper, and the Wound muſt be kept open, two Ounces 
of Camphire diſſol ved in Oleum Hyperici, mixed with a Pound ofthe com- 
mon Unguentum Ceruſſæ, applied according to Art, will quickly and 
effectually heal it, as I have often experienced. N 
V. The firſt general Diviſion of theſe Roots muſt be, into true 0/4 diffe- 
and falſe z and each of theſe may be again ſubdivided into ſeveral rent Kinds of 
Species, the diſtinctive Note of which is principally taken from their IPecacuanha, 


by James 
Colour. | Douglas. 


Of the true [pecacuanha I have four Kinds, Black, Brown, Grey, M. B. E R. S. 
and White; but I cannot pretend to determine whether they belong No. 410, 
to different Plants, or are only Varieties of the ſame Plant owing to PS. 152. 
the Soil in which they grow, as is affirmed by Sir Hans Sloane. And 

as theſe Roots are never imported to us entire, it is impoſſible to 

give any certain Deſcription of them in that State. 

However, by comparing the ſeveral dried Pieces as we have them, 
we may very probably conjecture that a ſhort radical Trunk deſcends 

from a Caulis, and is afterwards divided into ſeveral large Branches, 

and theſe again into ſmaller ones, in different Series, with minute 

Filaments, or Fibrillæ, going out from them. 


Each Piece is made up of an Outer or Cortical part, and an Inner 
or Fibrous one, which like a white Nerve, or ſmooth compact Faſcicu- 
lus of woody Filaments runs through the Center or Axis of the Roots, 
and perhaps encloſes within it a ſmall Pith, which however is hardly 
_ diſcernible by the naked Eye. AE Ley | 
The Cortical Part is corrugated by two Sorts of Wrinkles, one 
ſuperficial, conſiſting either in circular Rings or little Knots which 
do not go quite round; the other penetrating into it's Subſtance, 
Oy deep Inciſures or Fiſſures reaching all the Way to the 
ow. VVV e LE 
What Lengths theſe Roots are of when taken out of the Ground, i 
cannot be determined: I have met with ſome Pieces above nine 7 
Inches, many above fix, but the greateſt Number are ſtil] ſhorter. | 


We 


22% 


is not equally black in all the Pieces of this Kind, and it's inner Sub- 


Roots. The Fiſſures are here ſtill fewer than in the brown Sort, 
and in ſome Pieces ſcarce any are to be met with. The ſuperficial 
Corrugations are various in different Roots, ſome being almolt whol- 
cular, 


I have of it, is of very different Sizes, ſome Pieces of it being lar- 


| Colour of the Cortex has a yellowiſh Caſt, and the nervous Part is 
very large in Proportion to the reſt. Very few Fiſſures are to be 


other Corrugations are likewiſe very ſhallow, and molt of them lon. 


The Black Sort is hitherto known to come only from Braſil, by the 
| Way of Liſbon, and ſome of our Druggiſts for that Reaſon diſtin. 


New Granada; from whence it is — 


ö — 
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We find them bent, wreathed, and contorted into all Manner of 
Figures; and indeed few Pieces are altogether ſtraight for any con- 
ſiderable Length. 

What has been hitherto ſaid, agrees to all the true Ipecacuanha. 
roots; but ſeveral other Things are ſtill to be taken Notice of, in 
which they differ. 385 

The Black Sort is the ſmalleſt of the four, very hard, and the 
Fiſſures wide and numerous. The outward Colour of the Cortex 


ſtance, as well as the Nerve, is moſtly white, tho not always | in the 
ſame Degree. 

The Brown Sort is larger than the Black, the Fiſſures at larger 
Diſtances, the inner Subſtance of the Cortex darker, and the exter- 
nal Colour has ſeveral Degrees of Redneſs in the ſeveral Pieces. 

The Third or Grey Sort is ſometimes found of a darker, ſome- 
times of a lighter Colour, and the Inner Subſtance of the Cortex 18 
Brown ſtreaked with White. It is much larger than the black Sort, 
many Pieces being above 4 of an Inch in Diameter, but the Nerves 
ſmaller in Proportion to the Cortical Part. I have met with few Pieces | 
of this Species above five Inches in Length; bur, as I already obſerved, 
nothing can be concluded from thence as to the Length of the whole | 


ly ſmooth, and in others the Wrinkles rather Mn, GATED chan cir. 
The white Kind, as 1 as I can judge by. the ſmall Sample which 


ger than any of the grey Sort, and the reſt much leſs. The whitiſh | 


obſerved therein, and hardly any reach ſo deep as the Nerve. The 


gitudinal ; but it ſeems to be more knotty than the other Kinds, 
and theſe Knots I take to be owing chiefly to the Fibrill2 which go 
out from the larger Branches of the Roots. _ 
The Places of Growth of theſe different Species of Ipecacuanba 
have not as yet been fully ſettled, + 


guiſh it by the Name of the Braſil Root. 
About the Brown Sort, I am informed by Dr James Houſton, 
who reſided for ſeveral Years in New-Spain, that it grows plentifully 
at ſome Diſtance from the City of Cartagena in the Kingdom 01 
65 ſent in Saroons or Skins, 

containing 


Of the different Kinds of Ipecacuanha. 
containing 100 Weight, to Jamaica, and ſo to England; where it is 
certain we have had it of late Years in great Abundance, 

The Grey Ipecacuanba is with us preferred to all the reſt, and by 
fir the moſt generally uſed when it can be had. It is ſaid by Authors 
to grow in Peru, from whence, it is brought to Porto-Bello, and 
from thence into Europe, by the Spaniſh Galleons. Some Parcels 
thereof are likewiſe probably ſent from Porto-Bello to Jamaica; for 
we are certain that it has ſometimes been imported hither from that 
land. By ſome Specimens that were brought me, from St ms, 
a Portugueſe Illand under the Equinottial, whither they were ſent 
directly from Braſil; it is evident that this Species is likewiſe a Na- 
tive of that Country, and therefore muſt either have been included 
by Piſo under one of the two Species mentioned by him, or elſe dif- 
covered ſince his Time. According to Father La Bat, in his late 
Voyage to the Iſlands of America, this Species grows alſo plentifully 
in Marlinico, where for many Years paſt it has been uſed by the 

ans > % ot 19 00 
The White Sort, called by the Portugueſe, Ipecacuanba Blanca, is 
ſaid by Piſo to grow in Braſil, and if we may believe Father La 
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Bat, it is likewiſe found in Maritinico _ ES 
Theſe are the four Kinds of true Ipecacuanba which have hitherto 
come to my Knowledge; but I have met with two other Roots to 
which that Name has been falſely aſcribed, which from their out- 
ward Colour I ſhall call White and Reddiſh Bronn. . 
The White Sort agrees pretty much both in Colour and Surface with 
the true White, but it is not near ſo knotty. It is likewiſe conſidera- 
bly larger in Size, ſtraighter and ſofter to the Touch. ie 
The Brown Sort is of a deeper Colour than the true Brown, and 
many Pieces thereof have ſome Mixture of Red (from whence it has 
been ſometimes called Red IJhecacuanba) and the inner Subſtance of 
the Cortex inclines to a reddiſh Yellow. The Pieces thereof are 
much longer than any of the former Sorts, ſome of them meaſuring. 
lxteen Inches, and they are of a Size between the Black and Grey. 
The Fiſſures are at greater Diſtances from one another than in the true 
Brown, and the Spaces between them much ſmoother. In a Word, 
though this Root when mixed with the true Brown, to which it bears 
the greateſt Reſemblance, may eaſily be confounded therewith ; yet 
hen they are attentively compared, their whole Appearance ſuffi- 
cently diſtinguiſhes them. „„ 
Both theſe falſe Kinds were brought me from Maryland in 1725, 
by a Surgeon, who informed me that they grow there in great Plen- 
ly, being called Ipecacuanha by the Inhabitants, and uſed as a Vomit 
by thoſe of inferior Rank. I have ſince that Time received a 
Sample of the Brown Sort, taken from a Parcel which lay in the Cu- 
tom-houſe, above twelve Years ago, and called by the Name ot 
wild Tpecacuanha. = == TN 
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WM 330 A Deſcription of the Cereus Peruvianus. 
| Sir Hans Sloane informed me that this falſe Brown Kind was the 
ſame that was formerly ſent to him from Virginia for the true Ipeca- 
cuanha, and which he afterwards diſcovered to be the Root of a poi- 
ſonous Apocynum deſcribed by him in his Natural Hiſtory of Jamaica; 
in which Ifland it is very common, and likewiſe in New. Spain, as ap- 
” peared by tne Specimens ſent him by Dr Burnet. 
A Deſcriptim VI. This Cereus, is ſix Foot three Inches high, and thirteen Inches 
hong Cereus thick. It has ſeven Angles at it's Baſis, eight about the 
which Ame; Middle, and nine near the Top. It's upper Part is of a Se. 
ed at Norim- Green, from the Powder with which it is covered; it's lower of 
berg 1 1730, a Graſs Green, The Down of it's Prickles is between Pale and 
&y Dr Shri White about the Top, every where elſe it is Brown. Sept. 5, at the 
pr Fg. Height of fix Foot two Inches from the Ground, it ſhot a round 
Tranflated Knot from it's Trunk, which ſo encreaſed and extended almoſt ho- 
from the La- rizontally, that on the fourteenth of the ſame Month, it was eight 
tin T. Stack, Inches long, and plainly ſhewed a Flower, though as yet cloſed, em- 
v = | beliſhed with a beautiful Mixture of Green, Purple, and White, 
410. p- 402. _ a . | | | : ; : 
The ſame Evening the Flower began to open, and continued till Mid. 
night; when being entirely ſpread, it was fix Inches in Diameter, It 
was of a pretty ſtrong, but not very pleaſant, Smell. After Midnight 
it gradually contracted about half an Inch, and remained thus till next 
Day at Noon. Then it began to contract faſter, to half the Diame- 
ter of the expanded Flower; and the next Morning it was quite 
_ cloſed and withered, but hung on the Trunk till Sept, 30. The Be- 
ginning of the Flower was a Tube three Inches long, not quite an Inch 
thick, between a yellow and a pale Green. It's Surface was channelled 
with ſmall narrow Furrows, between which, blunt Protuberances were 
ſeen to run, in a parallel Order, along the Ridges. Where the Tube 
expanded itſelf, it divided into more than forty petaloid Segments, 
ranked in fix ſeparate Series, the three inferior and exterior whereot 
here and there confounded their order, while the three ſuperior and 
interior remained regular and unmixed. Theſe Series were diſtin— 
guiſhed by their Size and Colour. The firſt, or exterior, was of the 
ſame Colour with the Tube, viz. of a pale Green; but it's upper 
Part gradually inclined to a Purple. The ſecond and third had halt 
| the inner Part greeniſh, the Edges of a more intenſe Purple. Ihe 
| fourth was between yellow and white, terminating in purple Tops. 
| The Tops of the fifth were likewiſe . purpliſh. The petaloid Seg: 
ments of the ſixth were very tender and white. The Segments ate 
of anoblong Figure, and in the firſt Series were terminated with blunt, 
in the others, with more and more pointed Tops. The inner or ſixth 
Series, which contained thirteen of theſe Segments, exhibited all the 
Edges finely and lightly, but irregularly cut and divided. The 5 
q Tillum of equal Height with the Surface of the Flower, and hole 
0 like a ſmall Tube, ran, at it's upper End, into as many fine pale F. 
laments, ſpread in the Form of a Crown, as there wefe Segment — 
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the inmoſt Row, the Day before the Flower dropped from the Ova- 
rium, the Place were It was to ſeparate was marked by a blackiſh Cir- 
cle, at which the Tube ſeparated ſpontaneouſly from the Ovarium or 
Matrix, that is, the Rudiments of the Fruit; the Piſtillum ſtill firmly 
adhering to the Ovarium. The Flower now fallen, being difieed 
longitudinally, the Origin of the & amina lay open to the Eye; and 
it very manifeſtly appeared that the petaloid Segments of the Flower 


rearing it off by Violence. 
The Fruit, though it came not to it's full Growth, plainly evin- 
ced, by Inſpection alone, that it is not prickly. Upon Difle&ion it 
alforded a viſcous Juice, and within was a Cavity, the Sides where- 
of were every where, except at the Bottom, thick ſet with an innu— 
merable Quantity of ſmall Vili, to each one of which hung an ob— 
long white, pellucid Veſicle, which is the Rudiment of the future 
. „„ „ 


contra ¶Venena] or a Herb againſt Poiſons. And as there are in all 


ſcribed a Species of Granadilla by that Name, and there are ſeveral 
other Roots that are commonly known by it : But far from pretend- 


lo well known to all that any way deal in Medicines. 


The Root itſelf being ſo commonly known it would be ſuperfluous 


the Plant that produces it, which I have not hitherto met with to 
my Satisfaction in any Author. 1 . 

Father Plumier, in his Book entituled, Nova Plantarum Americana- 
rum Genera, deſcribes a Genus which he calls Dorſtemia, whereof [ 
have found two Species in the Weſt- Indies, the Roots of which are 
gathered and exported indifferently, as being very much alike, 


called, 


bother 


i & undulata, 


The firſt Kind ſeems to be the Tuzpathi of Hernandez, pag. 147: 
It's Roots, which are perennial, put forth in the Month of May (or 


as ſoon as it happens to rain) each ſix or eight Leaves four or five 
SET f r 75 ain Inches 


far from affording the leaſt Mark of a natural Partition, ſtuck ſo ve- 
ry cloſe to the Tube, that not one of them would quit it without . 


ing to give a Hiſtory of all thoſe Roots, I only offer a ſhort Account 
of that Plant whoſe Root is called Contrayerva here in England, and is 


T” deſcribe it, I ſhall therefore confine myſelf to the Delcription of 


both in Appearance and Virtues. One of theſe I think may be 
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VII. Contrayerva is a Spaniſh Word, ſignifying as much as Herba An Account of 
the Contrayer- 
5 85 — a 5 5 4 4 * , ,, Willi . 
Countries different Plants to which that Virtue 1s aſcribed, the Name 1 


of Contrayerva ſeems to have been given by the Spaniards to as many 27. D. No. 
of them as have come under their Knowledge; for Hernandez has de- 421. p. 


195 


Dorſtenia Dentariæ radice, Sphondy/ii folio, placenta ova, And the Fig 103. 


25 | : Er 5 0 3 7 0 
Dorſtenia Dentariæ radice, folio minus lacinialo, placenta quadrangula- Fiz. 109 
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An Account of the Contrayervas * 
Inches SO and as many broad, cut into ſeveral Segments almoſt 1 


deep as the middle Rib, eme after the Manner of the: /. 


dylium: They ſtand upon Footſtalks five or ſix Inches long; and from 
thi Middle of them come forth other Footſtalks ſomewhar. longer, 
ſuſtaining each a ſtrange Sort of Body, flat, and fituated vertically, 
or with one Edge uppermoſt, which I have called Placenta. In this 
Species it is of an oval Figure, with it's longer Axis parallel to the 
Footſtalk. One ſide of it is ſmooth and green like che outſide of che 


* Calix in other Plants; but from the other ariſe a great many ſmall 
yellow Apices; and after they are gone, many ſmall roundiſh Seeds 


begin to appear, which when ripe are ſomewhat like thoſe of Grome!! 

or Lithoſpermon, It grows in the Kingdom of New-Spain, near old 

Vera Cruz, on the high Ground, by the Side of the River. | 
The ſecond Kind has much the ſame Number of Leaves growing 


from each Root, as the former ; but of a different Fi igure, for ſome 


of them are entire, and ſhaped like thoſe of a Violet, others angular 
like /vy, and ſome almoſt as much divided as the Leaves of the com- 


mon Maple. They are thin, and of a dark green Colour, and ſmooth, 
or have only a few ſcarce perceptible Hairs on the Back. The pe. 


dicles that ſuſtain the Flowers ariſe immediately from the Root as in 


the other Species, and attain to the ſame Height of ſix or eight 
| Inches. But the Placenta which ſuſtains the Flowers, is in this Kind 
quadrangular, waved about the Edges, and broader tranſverſly | 
than vertically. Yet the Flowers and Seeds themſelves are perfect! 
the ſame as in the other. This ſecond Kind grows plentifully on the 


high rocky Grounds about Campechy, where J gathered it in Per- 
fection in the Beginning of November, 1730. 


I cannot gueſs why Father Plumier has called this a monopetalous 


Plant; for that which he calls the Petalum, and I the Placenia, is of 
a green Colour, and (which is of more Conſequence) ſuſtains the | 


Seeds when ripe, and never envelops the Organs of Generation when 
young; ſo that I think it can by no Means be called a Pelalum, nor 
even properly a Calix and therefore I have given it the Name of Pla- 
centa, whoſe Office it certainly performs. 
J have not been able to obſerve exactly the Structure of the Organs 
of Generation, becauſe of their exceſſive Smalneſs; but they appear to 
the naked Eye as they are repreſented in the Figures I have given 
of them, and in Plum. N. G. Tab. 8. The Dorſtenia Sphondylii fle 


1 Dentaria radice, of Plumier, differs from both of mine; for in his 

Drawings done by Order of the late King of France, whereof I have 

ſeen a Copy in the Collection of the late Dr Sherard, the Leaves ate 
repreſented ſerrated, the Placenta quadrangular, and the Roots con- 

ſiting of ſeveral Knobs tied together Lengthways. From which lalt 

Particular, I am perſuaded that the Root of that Species is the 

| — Radix, mentioned by Cluſius in his — Pag 82, 
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Rare Plants in a Journey to the Peak in Derbyſhire. 333 


| VIII. 1. In my Way thither, Frook Notice of the following Plants Rare Plants in 
which I have not obſerved to be common in other Parts of England, Journey to the 


| and are not taken Notice of by the Biſhop of London, in his Edition 4 0 _ 
yinires y 


of Cambden. | byes 
Stachys Fuchſii, J. B. in the Road to Grantham, a little beyond F RS. Ne“ 
Coleſworth. : wg 


Scrophularia Scorodoniæ, folio Mor. At Wollerton, under the Garden- 
wall. This does not owe it's Origine in this Place to Seeds, ſcat- 
tered out of the Garden; as I am convinced, by the peruſal of a Ma- 
nuſcript Catalogue of the Plants cultivated in that Garden, in which 
there is no mention made of this Plant. | 
The Lychns, which grows on Nottingham. Caſtle, is the Lychnis 
ſyloeſtris alba 9 Cluſii, and not the ſame with Mr Ray's Lychnis major 
noftiflora Dubrenſis perennis, as he ſuſpectet. 
Feſtuca humilior panicula brevi heteromalla. Gramen paniculatum, Bro- 
moides, minus, paniculis ariſtatis, unam partem ſpedtantibus Rai Syn. On 
Sherwood Foreſt. CA wo Pont VV 
Salix folio laureo, ſeu lato glabro odorato Phyt. Brit, Common about 
Vingerwort̃td. F 5 
| Ladanum arvenſe, flore amplo luteo; labro purpureo. Lamium canna- 
 binum, flore amplo luteo, labio purpureo Raii Syn. In the Corn in ſeve- 
Tal Places. : = 5 
Filix mas non ramoſa, pinnulis anguſtis, raris, profunde dentatis Ger, 
emac. Common about Wingerworth. | e a Rn i = 
2. The more rare Plants which I obſerved in the Peak are, 3 
SG ͤcariola ſylveſtris Anguillaræ. Ladluca fylv. murorum ore Inteo J. B. PS = 
On old Walls, and about the Entrance into Peakt's- hole, It grows al- /ame, No. 
ſo in Hertfordſhire. I chooſe to take Notice of it on this Occaſion, 407. P. 28. 
the rather becauſe M. Vaillant has evidently miſtaken the Characters 
of it in his new Diſtribution of the Cichoraceous Tribe in the Memoirs 
of the Royal Academy of Sciences for the Year 1721, He there makes 
it a Species of Ladluca, from which it is very different on his own 
Principles. According to his Method, the Empalement of the Latuca 
is /quamous, and the Down of the Seed fits upon a Pedicle. But this 
Species has a ſimple Empalement and a ſeſſile Down, Thele Characters 
evidently diſtinguiſh it not only from Lacluca, but from every Ge- 
ns in his Method. I ſhall take leave therefore to conſtitute a new 
Genus: And as the Name of Scariola, by which Anguillara has cal- 
led it, has not yet been appropriated to any other Genus, I ſhall ap- 
propriate it to this, and define it, as follows. 
 Searicla is a Cichoraceous Plant, with a ſimple Empalement, a naked 
Placenta, and Seeds crowned with a hairy /efſile Down, 3 
Roſa Hylv. alba cum aliguo rubore foliis pirſutis I. B. In ſeveral Hedges 
about Hal her ſedge. | FEY 5 
 Empetrum montanum fructu nigro Tourn, Common on the Moun- 
tains, 55 


Oxycoccus, 


234 Rare Plants in 4 Journey to the Peak in Derbyſhire) 
_ _ Oxycoccus, ſeu Vaccinia paluſtria, J. B. On boggy Places, but no! 


very common. 
Erica humilis cortice cineres Arbuti flore albo, H. R. Par. On the 
Mountains near Hat her ſedge. 
Rubus Idæus ſpinoſus fructu rubro, J. B. In the Hedges. 
Geranium ſaxalile Ger, emac, About the Entrance into Peay. 
oo.” | | e od e 
Cochlearia rotundifolia minima Merr. With the preceeding. 
* Thaliftrum minus Ger. In the ſame Place. 
Lichenoides ſaxatile, fuſcum, piloſum, varie diviſum. Corallina fuſca 
folioſa Doody Budd. Hort. ſicc. On the Rocks. 5 
Lichenoides ſaxatile tinctorium foliis piloſis purpureis Dillenii. On the 
Rocks. - 7 
Uſnea ſaxalilis, capillacea, Muſcus corallinus, ſaxalilis, feniculgcey; 
Raii Syn. On the Rocks near Darwent. „„ 
 Lycopodium Sabine facie Fl. Fen. On the Mountains near Darwent. 
HSlelago foliim & facie Abietis Fl, Fen, On the Mountains near Dar. 
Zz... 8 By %%% Got cs 
Bryum Hypnoides capitulis, plurimis erectis lanuginoſum Dillenii On 


the Mountains. = | ED. 
Cardamine impatiens altera hirſutior Ran Syn. About the Mouth of 
PooPs- hole plentifully. . 


Ly 


A Variety of Mr Ray's Viola montana lutea with a blue and yellow 
8 Er 8 
O%ferrations IX. I have often turned my Thoughts to the obſerving the ſo called 
_ »5mn the Seeds Membranes, in which the Subſtance of Meal, or Flower, is incloſed, 
8 = like little Packets in Cells or Boxes, which is alſo the caſe of all 

wenhoek, Kinds of Beans, Peaſe, Wheat, Barley and other Grain. I at length, 
tranſlated by with Aſtoniſhment, diſcovered very plainly, that what I call the 

John Cham. "Membranes, were endued with an unſpeakable number of little 
js IP Holes, thro? which, in many places, one might perceive the Light ; 
3 ' which Holes we muſt ſuppoſe to be nothing elſe but little Veſſels, 
which had been torn or cut off, and partly compoſe the Membranes, 

which I call little Cells, and partly ſerve for the Production of the 
Farina, of which there are an infinite number of Particles in a Pea or 
Bean, I imagine that each of thoſe mealy Particles receives it's in- 
creaſe from a little Veſſel, which proceeds from the Cell; and is im- 
JJ its Smalls ooo non neo eems 
Theſe Veſſels, of which the little Cells, or Caſes moſtly conſiſt, 
are more eaſy. to be diſcovered in Beans and Peaſe, than in any fort 

of Legumens or Grains ; but in Wheat the Veſſels are difficultly tra- 
ced in the Cells, and J have been obliged to make very many Obſer. 
vations and Experiments, before I could fully ſatisfy myſelf, that! 
ſaw the. torn or broken Veſſels; the Reaſon of which is, that the 
little Veſſels, of which the Cells or Skins of the Grains of Wheat are 
compoſed, are exceeding thin and brittle, 


More- 


_ Obſervations upon the Seeds of Plants, 


Moreover, I have found, upon obſerving the Veſſels, of which 
the Cells are compoſed, that ſeveral of the Globules in Wheat were 
broken in pieces in the Operation, and that in one of thoſe ſingle 
Globules, there were other ſmall Globules encloſed. 

I have likewiſe obſerved that the Membranes, or little Cells, in 
Barley, in which the Globules, or Parcels, of the Meal are ſhut up 
and receive their increaſe, are thicker and ſtronger than thoſe of 
Wheat. 3 | 

Although I conclude, that almoſt all Seeds and Grains, as well as 
their Membranes, or Skins, are of one and the ſame Texture and 
Configuration, yet for Experiment fake, I took a large Almond, and 
cut off ſeveral thin Slices from it, and dug out of thoſe Slices, as well 


as I could, the Subſtance that lay in the little Cells, and viewing 


them, as nicely as poſſible, with a Microſcope, I obſerved that thote 
Cells, in which the Oyl of the faid Almond was for the moſt part 
contained, conſiſted alſo of nothing but little Veſſels. ho 


Now when I perceived, that the before-mentioned little Cells 
roceeded from the Bark, or Skin, which ſurrounds the Kernel of 
the Seed, or Grain, I was thinking that, as the mealy Subſtance re- 


ceives it's increaſe from the Veſſels, which are in the little Cells, 
and as the Plant is formed between the Cells, during the time that 


the Seed lies in the Earth, and as the little Orifices in the Skin of 


Animals and Fruits, are formed in order to diſcharge thereby the 
Superfluity of their Moifture, and ſhut in ſuch a manner, that no 
Moiſture, nor common Air, can get into the ſame, as I have for- 
merly advanced: So on the contrary, the Orifices of Seeds are fo 
formed, that many of their little Veſſels admit Moiſture to paſs in- 


wards, and accordingly Water is driven into them by the preſſure of 
the Air, and cauſes the Seed to ſwell; upon which, a Warmth. 
and Fermentation ſucceeding in the Seed, it requires a greater 


ſpace, and by the particular Formation of the Particles, which 
lie in the Cells, and which have derived their Encreale from 
the Cells, the mealy Subſtance, of which chey conſiſt, is partly dri- 
ven out of them into the body of the young Plant, which by this 
means encreaſes ſo much in bulk, that the Root is now able to ſupply 


it with Nouriſhment from the Earth, at which time the Seed 1s found 


to be diminiſhed in it's bigneſs. TT nn 
X. I happened to take up a boiled grey Pea, out of which I took 
a little of the mealy Subſtance, and laid it before a Microſcope, 
where it appeared to conſiſt of ſuch like Parts as are found in Rats 
Dung, every one of which Parts conſiſted of a great number of very 
ſmall Particles. But I could not diſcover any Membranes enveloping 
thoſe Parts, from whence I concluded, that thoſe Membranes were 
deſtroyed and diſſolved by the hot Water. 5 
Upon this, I took another Grey Pea, which had not been boiled, 
and cut it into very thin Slices, when J not only ſaw the Membranes, 
— 


in 


55 


Of the Veſſels 
in Grey Peas 

by the ſame, 
N“. 368. p. 


Obſervations 
upon the Veſ- 
fels in ſeveral 
forts of Wood, 
by tre ſame, 
No. "oY" p. 


Obſervations upon the Veſſels in ſeveral ſorts of Mod. 
in which the Parts of the mealy Subſtance had been encloſed, but 
found likewiſe, that thoſe Membranes conſiſted of nothing elſe but a 
great number of very ſmall Veſſels, like the Membranes, as they are 
commonly called, which ſurround the Muſcles and muſcular Fibres in 
Beaſts and Fiſh. 

XI. I procured a piece of reddiſh Wood brought from Amboina, 
ſawed off at the end of a Board, as likewiſe ſome of the Chips, in or- 
der to obſerve the Veſſels therein; and, cutting the Wood through 
all manner of ways, I found that in one place it appeared whitith, 
at a ſmall diſtance red, and in another place blackiſh. Upon cutting 
it tranſverſly, I ſaw the Orifices of the aſcending Veſſels, which ta - 
along the length of the Wood, and appeared of ſuch a ſize in the 
Microſcope, that one would have judged a Pea might paſs through 
them. Where the Wood looked reddiſh, I found theſe great Veſſels 
filled with a ſubſtance of a fine red colour, ſo that I imagined, that 
theſe great Veſſels carried a red Sap into the Horizontal Veſſels, which 
appeared ſo very numerous, and ſo thick together, that they cauſed 
the Wood to apppear of the fame colour with the red Subſtance which 
was contained in them. 

l afterwards cut off ſome very thin flices craiiſeetly and putting 
them into a China Cup, l poured hot Water upon them, and ſuffe- 
red them to lie in it for ſome time; then viewing them with a Micro- 
ſcope, I obſerved that the red Subſtance was extracted by the Water, 
and no red colour was now to be found in any of the Veſſels. = 

What ſeemed the ſtrangeſt to me in this Wood was, that cutting 
| through it lengthways, as I frequently did, I obſerved it to be of a 
fine red colour for one Hair's breadth, and a Hair's breadth farther 
it appeared white; and the aſcending Veſſels ſeemed to be ſmaller, 
where the Wood was red, than where it was White: which narrow- 
neſs of the red Veſſels I judged to proceed from the Sap contained in 
them. 

In viewing the aſcending Veſſels in Oak, I found ſome other Vel- 
ſels which entered into their ſides, and appeared to me like ſo many 
ſmall round holes, eſpecially where the Horizontal Veſſels lay, which 

I judged to be united to the aſcending Veſſels, by means of thoſe 
ſmall Orifices, and thereby to diſcharge part of their Sap into them. 

Taking a ſmall Twig of an Oak, which in ſeven Years growth 
was grown to about the thickneſs of one's Finger, I cut it through 
according to the length both of the aſcending and horizontal Veſſe!s 

which laſt I ſaw lying in great Numbers very cloſe together, and 
proceeding directly from the Pith of the Twig. 

I have likewiſe made ſome Obſervations upon Fir Wood, in which 
the aſcending Veſlels conſiſt of ſo very fine and thin a Subſtance, that 

they exhibit a very delightful Spectacle in the Microſcope. In theſe 

aſcending Veſlels I imagined that I ſaw ſome Globules, with a ſmall 
opening 
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Of the Pores of the Leaves of Box. 


opening in their middle, which ſeemed to be of acloſer and denſer Sub- 
ance than the reſt of the Wood. But I afterwards found myſelf 
miſtaken, and that theſe ſuppoſed Globules were nothing elſe but the 
Orifices, whereby the aſcending and horizontal Veſſels were united 
together, and through which the Sap was carried from the one to 
the other. e 
XII. Ex Planta illius Buxi, quæ Vulgo Palma Ceres appellatur, Of the Pores 
folium decerpſi, & in partes divulſum ope Microſcopii contemplatus Ye Leaves 
ſum. Tum vero partes illas, per quas Tranſpiratio vel Exhalatio * W e 
fit, clariſſime viſu diſtinxi. Adhæc complures percepi exiguiſſimos if ; 
Hiatus, qui lucem tranſmittebant: Quos tamen commodius majori- Quinces, by 
que numero percepi, cum partes predict folii aliquanto eſſent ſic- ee. N“. 
ciores. 8 ZN x 9 e 
Ex alia Buxi Arbuſcula quædam Foliola, partim adhuc 

virentia, partim exſiccata, mihi ad ferenda curavi, ut illorum Textu- 

ram, quantum poſſibile eſſet, inveſtigarem: Quod eo Succeſſu feci; 

ut iſtiuſmodi Oſcula, ſive Spiracula, in foliis iſtis clarius Viſu perce- 

perim, quam in ullis unquam Fructibus ante percepiſſem. Ut au- 

tem Multitudinem Oſculorum quæ in tali Foliolo percepi, velut Ocu- 

lis expoſitam haberem; Folium Buxeum Lineali impoſui cupreo, 

quod in varias partes diſtinctum erat: Comperique Longitudinem 

Folii parem eſſe octonis partibus Pollicis, in decem partes diſtributi 

Folii vero Latitudinem cum medietate pollicis, five quinque decimis 

partibus exæquari. 1 V oe 

Jam vero ponamus tali Foliolo Figuram eſſe Ovatam ; adhæc La- 
titudinem ejus atque Longitudinem conjungamus: Tum exſurget nu- 
merus 13, Cujus dimidium ſit 6 2. Dein ponamus idem Foliolum, 
poſt illam Latitudinis atque Longitudinis conjunctionem, inſtar Cir- 
culi eſſe rotundum; illiuſque Diametrum 6 decimis Pollicis partibus 
ex æquo reſpondere. . 5 TT. 

Exinde juxta Foliolum ante dictum, locavi Pilum Porcinum ; quem 
adhibito Microſcopio contemplatus, judicavi duodecim Buxi Oſcula, 
li ſibi contigua jacerent, cum Diametro Pili Porcini Longitudine ex- 
quari; Sexaginta vero Pilos Porcinos Judicabam Magnitudinis eſſe 
pollicaris. Sequitur decimam quamque Pollicis partem ſex Diame- 
tris Pilorum Porcinorum Longitudine parem eſſe 3 dimidiatam vero 
Diametron Folioli Buxei cum 19 2 Diametris Pilorum Porcinorum 
xæquari. Quæ 19 3 Diametri, fi duodecies, id eſt juxta numerum 
Oſculorum, multiplicentur; efficitur numerus 234, quam Longitu- 
dinem dimidiatus Folioli Buxei circulus ex antedictis „„ 

Ut autem quid tali Circulo contineatur ſupputemus, primo cum 
Geometris ſtatuendum eſt; quæ proportio eſt numeri 14 ad numerum 
11, eandem Proportionem eſſe inter numerum quadratum Diametri 
cujuſvis Circuli, & ea quæ Circulo ipſo continentur. Sequitur unam 
Folii Buxei Superficiem Oſculis 172090 præditam eſſe. Cum autem 
Atera Superficies haud paucioribus inſtructa ſit; tandem exſurget 
| VOL. VI. Part ii. Uu numerus 
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numerus Oſculorum 344180, quorum Ope Perſpiratio & Exhalatio 
fiat. | 
Cum Lanuginem illam, quæ Mala Perſica, vulgo Montana con. 
veſtit, nupera MÆſtate ſine Microſcopio conſiderarem; Fruſtula quæ- 
dam Mali Perſici, ex cortice exciſa, ante Microſcopium collocayi, 
Tum vero judicabam Floccos illos Laneos Mulritudine pares eſſe O. 
culis per cutem Mali Perſici diffuſis. Et quemadmodum Oſcula 
Fructuum velut inter duo labiola pateſcere, nec plane rotunda fed 
aliquantulum oblonga eſſe, jam ante monui; fic Flocci Lanej, ex 
Oſculis dictis effloreſcentes, non omnino rotundi ſunt, ſed nonnihil 
plani. Sed & complures in medio Ruga quadam notatos eſſe vide. 
bam, 5 N 
Ut autem Multitudinem Oſculorum halitus exſpirantium palim 
proponam; unà que ingentem numerum exhalantium humorum, qui 
Aèrem ingreſſi in particulas oblongas, ſed alias aliis longiores ſpiſeſ- 
cunt, Oculis ſubjiciam; exiguam Mali Perſici portionem delineari 
Fiz. 1103 AB F G perpuſillum eſt Fruſtum Mali & Corticis Perſici, BC DEE 
lanugo Malo adhæreſcens deſignatur. . N 
Magnitudinem dicti Fruſtuli, per Iconem deſignati, ſic æſtimare 
poteris: Tres Vultus mei Pilos Microſcopio applicatos habebam, 
quos Pictori poſt Iconis modo dictæ Delineationem intuendos exhi- 
bui Cum deinde ejuſdem Iconis Longitudinem, a G ad A in 16 
Partes diſtribuiſſem; rogavi quot latorum pilorum Diametros in illa 
Iconis Longitudine contineri judicaret; qui, ze od quidem reſpondit. 
Quod fi verum eſſe ſtatuamus, quam incredibili Floccorum Lane— 
orum Multitudine neceſſe eſt Malum Perſicum circumveſtiri! 
Cum poſtea Mala Cydonia permaturuiſſent, quaſdam etiam Mali 
Cy donii particulas ad Microſcopium applicavi; & Lanuginem, quæ 
ex Malo Cydonio exhalatur, neque Lanugini Mali Perfici copia 
7g. 111. cedit, delineandam curavi; HIN O perparva eſt portio Mali Corti- 
| ciſque Cydonii, IK EM N Lanugo ex Malis Cydoniis exſudans. 
Quz Lanugo, licet in Cydoniis longior quam in Perſicis, non tamen 
in illis erigitur, ſicut in iſtis; ſed criſpando ſibi invicem implecti- 
tur. 1 5 N | | 
The Anatmi- XIII. Thoſe Leaves only of Plants, are fit for this Purpoſe, whoſe _ 
cal Prepara- inward Structure is compoſed of woody Fibres; and which are of 4 
5 Ag 5:45 pretty good thickneſs and conſiſtence, as the Leaves of Oranges, 
e e Lemons, Jaſmins, Bays, Roſes, Cherries, Apricocks, Peaches, 
F. R. S. No, Plumbs, Apples, Pears, Poplirs, Pines, Oaks, Ivy, &c. 

416. pag. There are ſeveral other Leaves which have no woody Fibres or 
441. Veins; as for Inſtance of Vines and Lime Trees, but theſe diſſolve 
| without ſeparating. 33 5 

Theſe Leaves are to be gathered in June or July, when they are 
full grown and have not been damaged by Worms or Caterpillar. 
They are to be put into an earthen Pot or large Glaſs, with a good 
deal of Rain- Water, the Pot or Glaſs being kept uncovered e 

Y | „ 7 ex pole 


Type Anatomical Preparation of Veretables. 
expoſed to the Sun or open Air, The Leaves muſt be quite covered 
with Water, and as it evaporates, a freſh quantity muſt be poured in. 


In about a Month's time ſome of the Leaves will begin to putrify, 
but, others muſt be kept two Months or longer, When the two ex- 


ternal Membranes begin to ſeparate, and the green Subſtance of the 


Leaf to grow liquid, then it is Time to perform the Operation. 
The Leaf is to be put into a white and flat earthen Plate or Diſh 
filled with clear Water; then upon gently ſqueezing it with the 
Finger, it will open on one fide and the green Subltance will run 
out. Immediately on that the two outer Membranes mult be ſtript off 


chiefly in the middle and along the Nerves when they adhere cloſeſt : If 
there is once an Opening, they will go off very eaſily. The Skele- 
ton that remains between is afterwards waſhed in clear Water, and 


kept between the Leaves of a Book. e 
The Method of preparing Fruits; as Apples, Pears, Plumbs, 


Cherries; Peaches and the like, is as follows. 
The fineſt and largeſt Pears that are ſoft and not Stony, are fitteſt 


for this Purpoſe, Firſt, they are to be nicely pared without 


ſqueezing them, and Care taken not to hurt the Stalk or the Crown. 
This done, put them into a Pot of Rain or freſh Spring- Water; 
cover it, and let them boil gently till they grow throughly ſoft ; 


then take them out and put them into a Baſon of cold Water : Then 


take out one of them and holding it by the Stalk with one Hand, 
and with one Finger and the Thumb of the other Hand, rub the 


Pulp gently off, beginning near the Stalk and rubbing equally to- 


| wards the Crown, and you will eaſily ſee in the Water how the Pulp 
ſeparates from the Fibres, which being moſt tender towards the Ex- 
rremities, it is there the greateſt Care is to be taken, No Inſtru— 
ment is of any uſe in this Operation, except laſt of all a Penknife to 


ſeparate the Pulp ſticking to the Core. In order to ſee how the 


Operation advances, you may fling away the muddy Water from 
Time to Time, and pour on clean : All being ſeparated, the Skele- 


ton is to be preſerved in Spirits of Wine rectified. The ſame to be 


obſerved with relation to Apples, Plumbs, Peaches and the like. 
Carrots and other Roots, that have woody Fibres muſt be boiled 
without paring, till they grow ſoft, and the Pulp comes off. Not 


only many ſorts of Roots, but alſo the Barks of ſeveral Trees may be 


reduced after this Method into Skeletons, preſenting rare and curious 
Views of Vegetables. EG Ed OD 
Ir This Paper is corrected from a Tranſlation of the ſame Original, by the 
late Dr Scheuchzer. It was read before the Society Oct. 17. 1728, 
above two Years before the publication of Mr Zolman's Tranſlation in 
the Philoſophical Tranſa#tions. Bog 75 | 
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O the Veins and Arteries of Leaves. 

XIV. By a Letter from Dr Fuller in Holland to the Preſident, and 
communicated about Oober 1729, the Society was informed, that 
Profeſſor Ruy/ch had obſerved ſomething in the diſſecting of Leaves 
analogous to the Veins and Arteries of Animals; but without ex. 
plaining in what Manner theſe different Veſſels were diſpoſed, or by 
what Means they may be diſtinguiſhed from each other. | | 
When I examined the Collections of Frederic Ruyſch and Albert 
Seba at Amſterdam, in both which were great Variety of diſſected 
Leaves, they made no Mention of ſuch a Diſcovery ; although in a 


Leaf from the Collection of Ruyſch I could (with a Glaſs) obſerve the 


Fibres to be double towards the Edges of the Leaf; which at that 


Time I imagined to be an unnatural Diviſion of the Fibres, as in de- 


cayed Sticks. 
ln the mean Time, Albert Seba having communicated the Method 
of diſſecting Leaves, to the Society, I ſeparated the pulpous from 
the fibrous Parts of ſeveral Leaves after his Method ; when examin- 


ing them by Glaſſes, and in Water, I found that each Fibre was 


naturally ſeparated into two diſtinct Fibres by a thin S!ratum of the 


pulpous Subſtance ; and that this Separation was continued through 


all the Fibres and Stem of the Leaf, ſo as to form two diſtinct Planes 


of ſimilar Net- wor. 


Though this Duplication of the Veſſels in Leaves ſeems to point 


out an Analogy between them and the Veins and Arteries of Ani- 


and which the veinal Fibres. 


Fig. 1 12, 113. 


mals, yet I ſee no probable Means of gueſſing which are the arterial 
That I might illuſtrate this Matter, as it appeared to me, I have 
prepared two Leaves, the one of an Apple (Fig. 112.) the other of a 
Cherry (Fig. 113.) in which, as well the Separation of the Fibres and 


Stem, as the pulpous Subſtance, by which they are naturally ſepa— 
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rated, are very obvious. 
Of the change 
a Wall, on an Eaſtern Aſpect, where it has the Sun from it's Riſing 


XV. About ſix Years ago *, I planted a cutting of a Vine againſt 


till half an Hour after twelve. The ſoil is a ſtiff Clay, but to make it 
Work the better, I meliorated that, by mixing ſome Rubbiſh of 


the Foundation of an old Brick-Wall, where it now grows. In Ja- 
nuary laſt was twelve Month I pruned it, and the Figure was thus, 


Left Hand Right Hand Black 


. At time of Year it ſhot at both Hands about twenty two Inches of 
a fide, before it came to a Joint; that on the Right was a very luxu- 


rious exuberant Branch, as big as the body of the Tree, the other 


ſide not half ſo thick or big, and the Leaves on the Right were as 


big again as the other on the left Hand, and I fancy the Jargeſt that 


were ever ſeen, The right Hand bears a very large and good black 


* This was written in October, 1720. 


Grape; 


OF the change of Colour in Grapes and Jaſmine, 


Grape, and large Bunches ; the left hand very good wh; 
ety had laſt Year more Bunches of the high * 32 . 
and whereas in all Vines bearing black and blue Grapes the F 
die red, theſe died white on the black fide as well as t'other. Laſt 
January I pruned the Tree again, but tacked up more of the right 
Hand (being black) than I did on the left, for which reaſon I had 
this Year a great many more of the Black than I had of the white. 
and they ripened for the Seaſon of the Year very well; divers 8 
tlemen of the Country both ſaw them laſt Year and this Year, and 
taſted of them. I gathered the laſt about eight days ſince, and the 
Leaves die white this Year alſo, being the ſecond Year that ever it 
\ bore, I think to prune it pretty cloſe on both ſides this Year, and to 
plant out divers cuttings of both ſorts of it. 5 | 
I will mention one thing more, which I have experienced about 
28 Years ſince; I do it becauſe Mr Lawrence in his firſt Tract of 
Gardening, makes mention of the Plant, but I take mine to be a 
much ditferent*caſe from his; I mean the yellow and green ſtriped 
Jeſſamine. In the Month of April Ann. 1692, having a ſmall Plant 
of our common white 7e//amine, which ſtood in the ground, and was 
no bigger than a Tobacco-pipe, I cut it off at two joints above the 1 
ground, and grafted it with a Cutting of the yellow ſtriped ; it took | 
and ſhot a ſmall weak Shoot, and in a Month or five Weeks after, 
it was blighted, and I perceived it had killed the Graft, and ſome _ 
part of the Stock below, and ſo I took my knife and cut it to the 
quick, which was near the next knot or joint to the Ground, and let 
it ſtand, thinking to graft it again at Spring, as before, but forgat. 
it *till the Seaſon was paſt. At length going that way I ſaw it had 
broke out at the next joint with ſeveral Shoots of the yellow and 
green ſtriped, and not only there, but it had alſo made a ſtrong 
Shoot from the Root, of yellow and green ſtriped; after a while J. 
took it up with Mold to the Root, and put it in a Pot, and it flou— 
riſhed all the Summer. But afterwards having made a preſent of it, 
it flouriſhed two or three Years, and then for want of ſhifting the Pot 
in time, it was matted ſo to the ſides and bottom of the Pot, that it 
died; I alſo. at that time gave ſeveral of my Acquaintance an ae- 
count of the Circulation and Deſcent of the Sap in that Plant, and 1 
have tried ſeveral other ſorts of variegated Plants, but do not find a- b 
ny of them to tranſmute, as that Jeanie will do.” i! 
XVI. The Plants of England, as well thoſe of the Fields and Or- O4ſervation: | 4 
chards, as of the Garden, that have been brought over hither, ſuit 97 /4me of che | Ms, 
mighty well with our Soil, and grow here to great Perfection. Nen Bs : i 
Our Apples are, without Doubt, as good as thoſe of England, and and, with re- iſ 
much fairer to look to, and ſo are the Pears; but we have not got markad/e In- 
of all, the Sorts. wy LES 3 Hor 
Our Peaches do rather excel thoſe of England, and then we have 2 


| Peer of Ve- 
not the Trouble or Expence of Walls for them; for our Peach Trees gatien, 4 
| : ' Ds Io 


341 


Lie 


342 
the Hon. Paul 
Dudley, Eq; 
” KR. v, Ne: 


385. p. 194. 


Inftances of the Nature and Power of Vegetations. 
are all Standards, and I have had, in my own Garden, ſeven or eight 
Hundred fine Peaches of the Rare-ripes, growing at a Time on one 
Tree. 1 
Our People, of late Years, have run ſo much upon Orchards, that 


in a Village near Boſton, conſiſting of about forty Families, they made 


near three Thouſand Barrels of Cyder. This was in the Year 1721. 
And, in another Town of two Hundred Families, in the fame Year, 
Jam credibly inform'd, they made near ten Thouland Barrels. Some 
of our Apple Trees, will make ſix, ſome have made ſeven Barrels 
of Cyder, but this is not common; and the Apples will yield from 


ſeven, to nine Buſhels for a Barrel of Cyder. A good Apple Tree, 


with us, will meaſure from ſix to ten Foot in Girt. I have ſeen a 


Pear Trees. 


fine Pearmain, at a Foot from the Ground, meaſure ten Feet, and 
four Inches round. This Tree, in one Year, has born thirty eight 


Buſnels, (by Meaſure) of as fine Pearmains, as ever I ſaw in Zy- 


land. A Kentiſh Pippin at three Foot from the Ground, ſeven 
Foot in Girt; a Golden Roſſetin fix Foot round. The largeſt Ap- 
ple Tree, that I could find, was ten Foot and fix Inches round, but 
this was no Graft. = „ TEE 

An Orange Pear Tree grows the largeſt, and yields the faireſt Fruit, 
I know one of them near forty Foot high, that meaſures ſix Foot 
and fix Inches in Girt, a Yard from the Ground, and has born thir- 


ty Buſhels ata Time; and this Year I meaſured an Orange Pear, that 
grew in my own Orchard, of eleven Inches round the Bulge. I have 
a Warden Pear Tree, that meaſures five Foot ſix Inches round. One 


of my Neighbours has a Bergamot Pear Tree, that was brought from 


P each Tr . 


C two or three Gardens.-- 
Trees of {hd ©: 


England in a Box, about the Year 1643, that now meaſures ſix Foot 


about, and has born twenty two Buſhels of fine Pears in one Year. 


About twenty Years ſince, the Owner took a Cyon, and grafted it 


upon a common Hedge Pear, but the Fruit does not prove altoge- 


ther ſo good, and the Rind, or Skin, is thicker than that of the Ori- 


ginal. 


* 


Our Peach Trees are large and fruitful, and bear commonly in 


three Years from the Stone. I have one in my Garden of twelve 
Years Growth, that meaſures two Foot and an Inch in Girt, a Yard 
from the Ground, which, two Years ago, bore me near a Buſhel of 


fine Peaches. Our common Cherries are not ſo gond as the RI 
Cherries of England, and we have no Dukes, or Heart Cherries, un- 


4 * 


Some Years fince, I meaſured a Platanus Occidentalis, or Billig 
Wood Tree (as they are called here) of nine Yards in Girt, and it held 


it's Bigneſs a great Way up. This Tree, when it was cut down, | 


acm informed, made twenty two Cord of Wood. A Gentleman 


tells me, that in the Foreſt, he met with a ſtreight Aſh, that gre 


6 id 'a 4 


- 
* 


II r GT of a great Height, and free from Limbs, that meaſured 
fon 


een Feet eight Inches round, near a Yard from the N 
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Inſtances of the Nature and Power of Vegetation. 
and, the other, Day, I met with a Saſſafras Tree, that meaſured five 
Foot three Inches in Girt. I meddle not here with our noble Pines 
and Cedars, becaule I deſign to treat of them in a Chapter of the E- 
vergreens of this Country. Among our Trees of quick and eaſy 
Growth, the Button Mood before mentioned, and the Lc Tree, 
are the moſt remarkable: As to the latter, by the Deſcription Mr 
Moore, while in New England, gave me of the Manna Tree, our Lo- 
cuſt Tree may be called the American Manna. I have known a Seed 
of it blown off from the Tree into my Garden, that took Root of it- 
ſelf, and, 1n leſs than two Years, was got above ſix Foot high, and 
as big about, as a common walking Cane. The Platanus I have fre— 
quently propagated, by cutting oft Sticks of five or ſix Foot long, 
and ſetting them a Foot Geep into the Ground in the Spring of the 
Year, when the Seaſon is wet; they thrive belt in a moiſt Soil. 
An Onion, ſet out for Seed, will riſe to four Foot nine Inches in Garden. 
Height. A Parſnip will reach to eight Foot, red Orrice will mount 
nine Foot, white Orrice eight. In the Paſtures, I meaſured Seed 
Mullen nine Foot two Inches in Height, and one of the common 
Thiſtles above eight Foot. 1 3 
Among the remarkable Inſtances of the Power of Vegetation, I 7:getation, 
ſhall begin with an Account of a Pompion Seed, which I have well © 
atteſted, from a worthy Divine . The Relation is as follows: That £97297 
in the Year 1699, a ſingle Pompion Seed was accidentally dropped 
in a ſmall Paſture where Cattle had been foddered for ſome Time. 
This ſingle Seed took Root of itſelf, and without any Manner of 
Care; the Vine run along over ſevera] Fences, and ſpread over a 
large Piece of Ground far and wide, and continued it's Progreſs till 
the Froſt came and killed it. This Seed had no more than one Stalk, 
but a very large one; for it meaſured eight Inches round; from this 
ſingle Vine, they gathered two hundred and fixty Pompions; and, 
one wich another, as big as an half Peck; enough in the Whole, to 
fill a large Tumbrel, beſides a conſiderable Number of ſmall and un- 
ripe Pompions, that they made no Account of. The Philoſophical 
Tranſafions give an Account of a ſingle Plant of Barley, that by ſtee- 
ping and watering with Salt- Petre diſſolved in Water, produced two 
hundred and forty nine Stalks, and eighteen thouſand Grains; but 
then there was Art, and even Force in that Caſe; whereas in ours, 
there was nothing but pure Nature and Accident. = | | 
Our Indian Corn is the moſt prolific Grain that we have, and com- Tudiin Cern. 
monly produces twelve hundred, and often two thouſand Grains 
from one; but the faireſt Computation is thus; ſix Quarts of this 
Grain will plant an Acre of Ground, and it 1s not unuſual for an Acre 
ot good Ground to produce fifty Buſhels of Corn. Indian Corn is of ſeve- 
ra] Colours, as blue, white, red, and yellow; and if they are planted 


* The Rev. Mr Edwards Windſor, 
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Inſtances of the Nature and Power of Vegetation. 
ſeparately, ſo that no other Sort be near them, they will keep to 
their own Colour. But if in the ſame Field, you plant the blue Corn 
in one Row of Hills (as we term them) and the white, or yellow, in 
the next Row, they will mix and interchange their Colours ; that is, 
ſome of the Ears of Corn, in the blue Corn Rows, ſhall be white, 
or yellow; and ſome again, in the white or yellow Rows, ſhall be 
blue. Our Hills of Indian Corn are generally about four Foot afun. 
der, and ſo continued in a ſtreight Line, as bi as the Field will al- 
low ; and then a ſecond Line, or Row of Hills, and ſo on; and yet 
this mixing and interchanging of Colouts has been obſerved, when 
the Diſtance between the Rows of Hills, has been ſeveral Yards; and 
a worthy Clergyman *, of an Ifland in this Province, afures me, 
that the blue Corn has thus communicated, or exchanged, even ar 
the Diſtance of four or five Rods; and, particularly in one Place, 
where there was a broad Ditch of Water betwixt them. Some of our 
People, but eſpecially the Ab-Origines, have been of Opinion, that 
this Commixtion, and Interchange, was owing to the Roots, and 
ſmall Fibres reaching to and communicating with one another; but 
this muſt certainly be a Miſtake, conſidering the great Diſtance of 
the Communication, eſpecially at ſome Times, and croſs a Canal of 
Water; for the ſmalleſt Fibres of the Roots of our Indian Corn, can- 
not extend above four or five Foot. I am therefore humbly of O- 

_ pinion, that the Slanina, or Principles of this wonderful Copulation, 
or mixing of Colours, are carried by the Wind; and that the Seaſon 
of it is, when the Corn is in the Earing, and while the Milk is in the 
Grain, for at that Time, the Corn is in a Sort of Eſtuation, and e- 
mits a ſtrong Scent. One Thing, which confirms the Air's being the 
Medium of this Communication of Colours in the Corn, is an Obſer- 
vation of one of my Neighbours, that a cloſe, high board Fence, 
between two Fields of Corn that were of a different Colour, entirely 
prevented any Mixture 0 or Alteration of Colour, from that they were 
planted with. 

An Apple Tre i in my own Town bears a e Quantity 
of Apples, eſpecially every other Year, which never had a Bloſſom; 
I had formerly heard the Owner ſpeak of it: But for the three laſt 
Tears, I made it my Buſineſs, in the proper Seaſon, to go and ob- 
ſerve it myſelf; and when all the reſt of the Orchard was in the 

Bloom, this Tree had not one Bloſſom. Not being contented with 
once going, I went again, and again, till I found the young Apples 
perfectly formed. The laſt Year, I went early, not knowing but 
that it might blow ſooner than the other Trees, but I found no Bloſ- 
ſoms; and the Owner, with many of his Neighbours, aſſured me, 
they have known the Tree theſe forty Years, and that it never had 
a Bloſſom. I opened ſeveral of the Apples, and obſerved but very 


* Tos Rev. Mr Mayhew, of Martha's J ineyard. 
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few Seeds in them; and ſome of them lodged ſingle in the Side of 
the Apple. This Tree was no Graft, and the Fruit but ordinary for 
Taſte. I could not perceive, by my Obſervation, but that, in all 
other Reſpects, it fructified like other Apple Trees. 
XVII. It is no ſmall Satisfaction, that what I advanced in my Bo. 
tanic E Hays is now ſo fully confirmed by Experiments made by ſome 
curious Gardeners, among whom is Mr Philip Miller, who writes 
me word, November 11, 1721, | ag 

That in Purſuance of my Advice he ſeparated the Male Plants 
of the Spinage from the Female ; the Conſequence of which was, 
that the Seeds ſwelled to the uſual Bigneſs; but that they did not grow 
when he ſowed them, He ſearched into the Seed, and found they want. 
ed the Punffum Vitæ, which perhaps might have been the Caſe with 
Mr Geoffroy 3 but if not, the female Embryones might have been im- 
pregnated another Way, as he experimented with twelve Tulips, 
which he ſet by themſelves about ſix or ſeven Yards from any other, 
and as ſoon as they blew, he took out the Svamina fo very carefully, 
that he ſcattered none of the Duſt, and about two Days afterwards, 
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he ſaw Bees working on Tulips, in a Bed where he did not take out 


the Stamina, and when they came out, they were loaded with the 


Duſt on their Bodies and Legs: He ſaw them fly into the Tulips, 


where he had taken out the S/amina, and when they came out, he 
went and found they had left behind them ſufficient to impregnate 
theſe Flowers, for they bore good ripe Seed; which perſuades him, 


that the Farina may be carried from Place to Place by Inſects, and 


when they happen upon a Flower, whoſe Uterns is capable of being 
impregnated by ſuch a Duſt, it may be thus effected. 535 
I am of Opinion, this will not ſuit with Mr Morland's Scheme. 


For tho' we may ſuppoſe the Stamina of every F lower to be loaded 


with a due Proportion of the Farina yet this accidental Conveyance 
of it to a neighbouring Flower, may be rather leſs than greater than 
Is neceſſary: So that, if wanting, then thoſe Embryones, which had 
not received it's determined Particle into their Boſom, mult be 


defective in Bulk, or barren in growing, but here all were equally 


filled. 7 
By another Letter, Ofober 19. 1721, he informs me, that 
he bought a Parcel of Savoy Seeds of a Neighbour, which he 
lowed, and planted out the Plants; but was ſurprized to fee the 
Production : For he had half of them red Cabbages, and ſome white 
Cabbages, and ſome Savoys with red Ribs, and ſome neither one 
Sort nor other, but a Mixture of all Sorts together in one Plant. 
| He went to the Gardener and told him his Tale, who ſhewed hin! 
that he was in the fame Condition, but did not know how it mould 
come to paſs, for he was ſure he took ſpecial Care in ſaving of the 


Sced. Being aſked how and where he planted them for Seed; ne 


ſhewed him them under a South Met Hledge, and told him the — 
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ner in which he planted them: Firſt, a Dozen of white Cabbages 


then a Dozen of Savoys, and then a Dozen of Red. Then he in. 


mediately thought how it came to paſs, by the EHuvia impregna. 


ting the Uterus of one another ; and it is very common for our Gar. 
deners to plant white and red Cabbages together for Seed, and they 
are as often diſappointed by having a Degeneracy of both Kinds, 


which they attribute to the Soil, They ſend to Holland for a freſh Sup. 
ply of Seeds, and ſay our Soil will not continue that Sort good, He 


told them his Opinion, and they Jaugh at him for it, and will not 
be turned out of their Road, although they ſhould have never 


ſo many Experiments ſhewed them. 


This Experiment is a moſt convincing Argument for the EHuvia; 
for did each Grain of the Farina, enter the Piſtillum to it's proper 


| Uterus, this mongrel Kind would never be produced, For if the 
individual Plant be in each Grain of the Male Farina, how can it 
be ſo far diſmembered, as that one Part ſhall go to the making up 


of the Ribs of Red Cabbage, and another to compoſe the reſt of a 


Savoy Plant. Analogous to this, is what I lately obſerved in a Spaniel 


Bitch, of ſo good a Kind, that when ſhe became proud, Care was 


| taken to let her have good Dogs. The Litter ſhe produced, con- 
| liſted of Puppies ſome piebald, like one of the Dogs that had lined 


her, of the ſame Shape, Colour, and Spots; others like another; 
and a third partaking of both, with ſpots from the Bitch interſperſed. 


This is a farther Confirmation of what I have advanced, Eq 4. 


where, pag. 310, I only aſſert, that ſeveral Fœtus's partake equally 
of Male and Female; but here two Males concur with one Female 
in the Compoſition of a fourth Body, made up of all the three: 
And one Seed produces a Cabbage conſiſting of three different 


Species, which could never happen, did theſe organized Animalcula, 


or Granules of the Farina, become a Fatus, or contain the Folia 
Seminalia of a Plant. This methinks is ſufficient to anſwer what 


Mr Bradley has ſo ſtrenuouſly contended for, Works of Nature, p. 9. 


J could deſcant yet more upon this Obſervation, and conſider 


| how far this may lead us into the infinite Variegations and Stripes, 


in not only annual Flowers, ſuch as Poppies, Conſolida Regalis, and 


Bottles, but allo in perennial Roots; ſuch as Auricula's, Coullips, 
Sc. of a lower Size, which is hinted by Mr Bradley; he having received 
that Notion from Mr Du Bois, as T have been credibly infor- 


med; and in Plants of larger Size, not of a Bulbous, but Carnous 
Root, ſuch as Columbines ; where there is a vaſt Variety: And 


in this Plant it is moſt eſpecially to be obſerved, that though 


the indigenous one, from which all the other ſeem only to be Varia- 
tions, and not determinate Species, be of a blue Colour, conſiſting 


of ten alternate Petala, viz. five corniculate, and five plain; yet into 
how many other Kinds of Flowers is it ſubdivided ; ſuch as pale ye- 


low 
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low, with bluiſh red, purple, dark Stripes vaſtly double, blue, 
blackiſh. red, Ce. Some with corniculate Petala, and ſome onl 
with plain, and how in ſingle Flowers it imitates all the Colours we 


ſee Pigeons endowed with, I fay it is worthy of Conſideration, 


whether the Farina may do this, ſince I do not underſtand there has 


been much Art uſed in making theſe Flowers break, as Tulips, or 


to cultivate a Set of Breeders; but that a richer Soil may produce a 

double flower; and a ſuitable Loam may produce the Variety of Co- 
| lours 3 the Farina from ſeveral Flowers may occaſion the Stripes, 
and the Stamina ariſing from the plain Petala, rather than the Corni— 


cula, pouring out the Farina, may cauſe the Flowers with the plain 


Pelala. So that were I to extend this to a great many other Plants, 
and were there proper Obſervations made in them, conſiderable 


Improvements might be made upon this Doctrine of the Sexes of 


Plants. For after the Flowers, we come next to the Variegation of 


the Seed of ſorne Plants, particular the Phaſcoli, whoſe various Spots 


and Colours, and even the Bigneſs too, may very much depend up- 
on the Euvia from the Farina, when ſeveral Kinds are ſown together, 
For do but conſider three plain Colours, a White, Red, and dark 


Blue, and you may obſerve how many Deſcendants, and what a Va- 
riety of Spots may proceed from them, the Lupines alſo in ſome 


Meaſure may be brought in here, and I know not but that the Me- 
dica cochleata falcata lunata, may be multiplied in it's Variations after 


the ſame Manner. But it is Time to proceed to another Experiment 


of my Correſpondent Mr Miller. 


Being perſuaded to it by an ingenious Gardener, he pulled off all 


the Male- Flowers of ſome Melon Plants ſo ſoon as they appeared; 


but inſtead of finding, as his Friend informed him, that theſe 


Flowers exhauſted the Nouriſhment from the Fruit; he found that, 
without theſe Flowers, none of the Melons would grow. . 
As this Experiment is a plain Indication of the Neceſſity of the 


Farina, ſo it confirms the Uſe I have aſſigned to the Leaves, viz, 


that by entring the Capillaries of the Leaves, and returning, the nu- 


tritive Particles may be more attenuated : So here, the Petala of 


the Male-Flowers may ſerve for the ſame Purpoſe; for by the Large- 
neſs of the Tubuli in theſe Pomifere ſcandentes, a groſs viſcid Sap is 


received, which even the Leaves themſelves are not ſufficient to at- 
tenuate, ſo as to be fit for compoſing the more ſubtile Part of the 


I ruit; until by repeated Circulation through the Petala of the Male- 
Flowers, it may be rendered fit for ſuch a Purpoſe. Indeed, the 
Female-Flowers upon the Top of the Rudimentum Frudtus, may in 


| ſome Meaſure ſerve for this Purpoſe. But as the Male-Flowers are, 


generally ſpeaking, more numerous than the Female, ſo their being 
removed muſt deprive the Embryones of a very great Aſſiſtance to- 
| wards it's being perfected: I may add, that the Orifices of the Pe- 
| Cicles, when the Flowers are pulled off, mult loſe ſo much of the Sap, 
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that the whole Plant muſt be thereby ſo impoveriſhed, as not to be 
able to bring forth the deſigned F rake; z all this, beſide the Want of 
the conſiderable Supply of the Farina Fecundans, 

1 deſigned to have given a few Thoughts concerning the Variega- 
tion of Leaves and Flowers, being unwilling to admit of Mr Bradley's 
Sickneſs or Weakneſs of the Sap: But I ſhall reſerve that to a more 


convenient Opportunity, being at preſent intent upon making ſome 


The Pro paga- 


farther Improvements upon the Generation and Nouriſhment of 
Plants. 


XVIII. 1. The Berries of Miſſelto have within their viſcid Pulp a 


tion of Miſſel- Keine covered with a thin whitiſh Skin; the inward Subſtance where- 


to, by the Rev. 
Mr Edmond 


' of is deeply green, and harder than the Subſtance of a Piſtachio Nut's 


Barrel, Refer Kernel. It is flattiſn, and ſhaped ſometimes like a Heart, ſometimes 


of Sutton in 
Kent. Ns. 


Fig. 114. 
Fig. 115, 


oblong, both are as truly Seed, as any Plant can have. Thoſe of the 


oblong Shape put out but one Germen ; thoſe like an Heart, have 


two, which prove two diſtinct Plants. 

Sir John Colebatch recommends the {owing this Seed by way of 
Inoculation: Accordingly in Feb. 1755, I endeavoured to place the | 
Berries, within the Bark of Oak, Aſh, "Beech, Pear, and Apple. trees, 
by making ſeveral Cuts and Gaſhes in the upright Sides of the Trees, 
The whole Berries would not ſtay in any of them; and when I broke 
them, the Seed always ſlipped out to the Edge of the Cut, and then 
it ſtuck to the Bark, by means of the ſlimy Subſtance wherewith it is 
encompaſſed. I alſo ſtuck one Seed on the bare Bark, without any 
Cutting at all: This ſucceeded beſt, and being the Heart-like ſhape, 
gave me two Plants. For about the 28th of March 1 719. this with 
two more on the Apple-tree, and one on the Pear. tree, Mn to 
ſhoot; and the Growth was in this manner: 

The viſcous Matter having ſtuck the Seed on, and (as it dried) 
drawn the Seed cloſe and flat down to the Bark of the Tree, there 
began, in March and April, to ſpring out of that end of the Sced 
which had been toward the Eye of the Berry, a ſmall deep green 
Shoot or Twigg, very like a ſhort Piece of a little Claſper of the 
Vine. At firſt, it aroſe upward from the Bark and then turning 


| again, as it approached the Tree, it ſwelled out ſomewhat bigger 


round about the End ; yet leaving the very Tip or Bottom, quite 
flat, forming (as it were) a Foot to ſtand upon; not unlike the bot- 
tom of ſome Braſs Peſtles. This Foot, when it came to the Bark, 
which was about May or June 1719, fixed itſelf thereon. Being 
thus faſtened at both Ends, it made a little Arch whoſe Diameter 
was as long as the Seed, or about of an Inch. 

In this Condition, it remained all that Vear, till about March or 
April 1720, and then that part or end of our little Seedling, which 
was Joyned to the Bark, at the place where the Seed firſt ſhot forth, 
let go it's hold, and railing itſelf upward, put forth Leaves, and be- 
came the Head of the Plant: and the other end, which 3 
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firſt, and had taken footing in another Place, became the Root of 


the Plant. bs 8 
'Tis no uncommon thing, for Seeds of Evergreens to be two Years 


before they ſpring out of the Ground. And the change of the 
Ends, firſt one of them ſhooting out, and then the other, was what 


ſurprized me moſt at firſt; but on further reflection J found, that Na- 
ture, in this Plant, is uniform to her other Productions; in carrying 
the Sap firſt one way to form the Root, and then turning the Courſe 


of it back again to ſend out the upper parts of the Plant. The 


ſtrangeſt and moſt wonderful part is, that the rooting End ſhould 


make it's firſt ſhoot into the open Air, and then turn it ſelf down _ 


to find a proper Place to fix upon. Who could have ſuppoſed, that 


a Plant, whoſe Berry is the moſt orbicular of any, and therefore 
the leaſt likely to lie quiet in any Situation, and whole proper place 


of growth is a round and wavering Bough, or upright ſide of a Tree, 


ſhould after it is once fixed, leave it's firſt footing, and ſeek out a 


new point in the Bark to grow upon, f . 
This is indeed the great Secret of the matter, and ſeems to be the 


very thing that hath kept the World in Ignorance, about the grow- 


ing of this Seed. For by requiring a new ſmooth Place of the Bark 


whereon to fix the rooting Part, it hath fruſtrated all attempts of 


ſowing it in the uſual way of other Seeds. 
Theophraſtus, (about two Thouſand Years ago) ſeems to endeavour 
at a Reaſon, why this Sced could not grow in the Earth : But all 
that he, or any one ſince, hath ſaid upon it, is only to agree, that 
in Fact it doth not, and to wonder why fo perfect a Seed ſhould not 


grow in the Earth. That Antient Author rationally concluded, from 
it's having a Seed, that the Plant muſt come from that Seed: Where- | 
as latter Times have been ſo fond of allowing Chance a ſhare in 


the Productions of Nature, that Scaliger hath not only experimentally 
confuted the common Notion of Miiſſello's being ſown in the Dung 
of the Thruſh ; but argueth alſo, very ſtenuouſly, againſt the Poſſibility 
of this Plant's growing from it's Seed. Even the great Lord Bacon, 
Sir Thomas Brown, Lobel, and the inquiſitive Mr Ray (fo late as 1673,) 
do all give into it, that this Plant, hath a ſpontaneous and equivo— 
cal, rather than a ſeminal and univocal Generation. En 
Scaliger*s ſtrongeſt Objection is, Quod e Ramis quibuſdam exit Viſcus, 
quo in loco nullis modis vel ſtercus conſiſtere, vel ſemen unquam poluerit 
herere —— Nihilo enim commodius con ſiſtere quam in re proclivi Globum, 


| Tobe! objects againſt it, becauſe of the Imperfection of the Berry 
Acinulo illo pallido pellucido. Mr Ray's Argument is, Vicus innalus 


etam in prond ramorum parte. 


If Nature had been well examined, it would have appeared, that 


this Seed is of a ſubſtance equal to other Kernels; and that the Palp 
5 the Berry, where with the Seed is ſurrounded, is of a more clammy 
licking nature than the Pulp of other Berries, for this very Purpose 
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that it might be of ſtrength ſufficient to fix the Seed on any Tree 
how moveable or upright ſoever the Bough or Twig ſhould be where. 
on it chanced to light. 

And doubtleſs the Birds are (tho? not by their Dung) Sowers of 
this, as they are of many other Seeds, which they carry away for 
Food; but often drop in Places where they could otherwiſe never 
have come. Ga = | 

I went to gather ſome Miſſelto-Berries and found a Leaf with a Seed 
ſticking thereon ; doubtleſs by a caſual Fall out of the Bill of ſome 


| Bird, that has broken the Berry as ſhe was eating it. There is both 


a dry ftring of the Slime, and a dry ſpot of the ſame, upon the Leaf 
that ſhow how the Seed was detained there, in this Caſe ; and how it 


muſt be done in like manner any where elſe. 


1 have ſown theſe Seeds, on near thirty ſorts of Trees and ſhrubs, 
and yet never had above ten Plants, that held out the ſecond Year 


ſo that we need not wonder, at the little Succeſs, that others have 


had, in their trials. This is alſo the Reaſon, why I have not been 
able to make many other Experiments about the growth of this Plant, 


However, ſome Caſualties have furniſhed me with two or three; 
which ſomewhat further explain the Nature of this Plant's growing. 


x. One of my little Plants ſown in Apr. 1724. which was fixed at 
both Ends in it's Arch-like Form, had in Sept. 1724, the middle part 
broken off; the two Ends keeping ſtill faſt to the Tree. Which 


ſhews, how firmly the two Ends adhere, while it is in that ſtate; 


and they both continued green ſome time, and then withered 


away. 


2. That one Seed, which grew on a Pear. tree, in 1713, was the 


next Spring 172, looſened from the Tree at one End, as the others 


were: Yet this ſeedling Sprout, never put out any Leaves at all; 


but continued in the ſame ſtate, neither bigger nor leſs, near fix Years; 


that is, till it was broken off by chance in July 1725. This ſeems to 


me a very ſtrange thing: For, a ſeedling Plant (of any kind) is, but 


28 it were an Embryo, till it have put forth Leaves 
3. My moſt thriving pair of Plants, of the Year 1715, being a- 
bout three Inches in length, were on the 21 of May. 1722, ſtruck 


off, by the falling of a Rake-handle againſt them. They took away 


with them, only the outmoſt thin ſkin of the Tree; and I could not 
ſee any ſigns, of deeper Rooting. But as I looked, now and then, 
on the Place, where the Miſſelto had grown, I thought, I obſerved 
the Bark to {well up a little; and on the 1255 of March 1733, I per- 


_ ceived 2 or 4 little Buds, putting forth, and another Bud was 


put out by the 187% of March. They all grew on, to have Leaves 
that Summer; and now Febr. 1735, they are a Cluſter of Boughs, 
of 4 or 5 Joints in heighth, and bore Berries this Winter; whereas 
two others en the ſame Tree, and which were alſo ſown at the a 
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time, in 17, and are 6 or 7 Joints in heighth, have not yet born 
any Berries, | | 

The thriving of theſe Plants, ſo well again, after they were broken 
off; made mie reflect, on the Druids way, of cutting Miſſelto from 
the Oak, with a Golden Inſtrument; a Metal not apt to take a good 
Edge, and poſlibly, the bluntneſs of the Inſtrument, might be a 
means, to preſerve, a future growth, of the ſame Plant; which 
doubtleſs, they as well as we, find to be very rarely upon the Oak. 

I might ſuggeſt ſome Reaſons for this Scarcity, from. the Nature of 
that Bark; and I might obſerve many miltakes, into which both 
Modern and Ancient Writers run, when they mention this Plant. 
But I have been ſo tedious already, that I ſhall add only this one 
Obſervation 3 that there is almoſt every Year, on molt Miſſelto- 
Buſhes, a viſible Proof, that the Kernel hath a vegetative Life in it: 
For when the Berries hang on till May or June, the Seed will make 
ils litde Shoot in the Berry, as the Kernels of Lemons, and you may 
ſee it coming out at the Eye of the Berry. „„ 


JST 


2, The Birds do not often permit any Berries to be found ſo late 4 germinating 


as in May, but as I have formerly obſet ved this, ſo I have met with Pin 
ſome this Year, whereof I have herewith ſent you a Specimen z where- 3 W 
in you will find both old rife Berries and young green ones, on the 99. p. 306. 
ſame Stalks; and in the old you may ſee (even through their Skin) 
the little Germen putting forth it's Head from the Seed or Kernel. 
lhave likewite formerly had a Suſpicion that the Plants of Miſſelto 
are ſome Male, ſome Female. I am now further perſwaded, that it 
may de ſo. 5 53 e 


3. I have ( from my own ſowing of the Berries) four thriving Plants 4 Difference 
of M:/ſelio growing on one Tree in my Garden. Theſe, being Sex in it, by 


often in my View, gave me the firſt Apprehenſton, of there being te fame No. 


any Difference of Sex, in this Shrub. They were not of Age to 
bear Flower or Fruit till 1726 ; when one of them bore a Berry or 
two; and expecting that they ſhould all do ſo the following Year, I 
frequently examined them, and found that two Plants had Berries, 
and two had none. I then went and examined the Miſſelto on other 
| Trees, which have Plants of above 20 Years Growth. And I find 
| the Method of Nature to be thus. „ 1 
| Dr Grew obſerves, that many Plants make a viſible Preparation 
in the former Year for the Flower and Fruit of the next Seaſon. 
This is done by Miſſelto. At the latter End of May, the Male 
Plants Put out little Knobs, at the Joints and Tops of their Boughs 
which at firſt are not very unlike the young green Berries; but they 
ſoon appear evidently diſtinct from them, and being by the latter 
End of July, grown as large as the Berries, are then not at all like 
them; ſpreading wider upwards, and having 3, Or 4, Or 5 Buds, at 
4 the Top of each Knob. About June, the Female Plant alſo makes 
| a like Preparation; putting out at the Joints and Tops of the we. 
| = | | nods, 
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Knobs, which are more ſharp, and ſhorter than thoſe of the Male; 
with 1, or 2, but moſt commonly with 3 Buds, or ſmall Points ar 
the Top of each Knob. I call them Buds, becauſe in their Seaſon 


they open into Flowers, both in the Male and Female Plants; all 


the reſt of the Knob ſerving only for Footſtalks to the Flowers, in 
the one Sort, and to both Flower and Fruit in the other. By the 
latter End of Auguſt the Berries are grown much larger than the 
Knobs: on the Male Plants. And from thence, till late in January, 
there is little worth Remark in either Plant; only the Berry grows 

ſomewhat bigger, and becomes ripe ; and the-Knobs on the Male grow 
more and more yellow ; ſo that one may, at that Time, diſcern a 


Male from a Female Plant, at a conſiderable Diſtance, By the 20 


of February Miſſelto is in Bloom, both Male and Female. The 


Knobs of the Male are open at the Top with 3, or 4, or 5 Bloſſoms ; 
which are very well deſcribed (though in ſhort) in Boerhaave's Hiſtoria 
Plantarum, J)%%%%ßͤͤͤ Tho Te CE 

The Female Plant flowereth alſo now, with a Bloſſom (which Boer— 
haave calls the Ovarium) exactly like the Male Flower; ſave only, 


that the whole Female Flower is not bigger than one Leaf of the 
Male Flower. They both continue in full Bloom till the Middle of 


March, when the Male Bloſſoms begin to wither and drop off. And 
by the 2oth of March the young Berries begin to ſhew themſelves, 


ſwelling forth, one under each Female Bloſſom ; which often adheres 


to the Top of the Berry; and being carried up with it, preſently 
withers, and ſoon falls off again;  tho* ſome continued on till the 
12th of May, when the Berries were of the Size of a great Pin's 


This compleated the Year's Obſervation. And I think it is much 


to be wondered at, that this Plant, which hath been the Admiration 


of all Ages, ſhould (ſcarce ever) find one Obſerver fo curious as to 
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follow the Changes of it, through one whole Year's Revolution. 
For if this had been done with any Accuracy, it muſt have been very 
evident, that one Sort of Mi/ſelio was very different from the other: 
One Sort bearing very ſmall Flowers with Berries ſucceeding them: 
the other bearing much larger Flowers, not ſucceeded by any Berries; 


the very Footſtalk of the Male falling off with the Flower; where. 


as the Footſtalk of the Female, becomes a Footſtalk to the Ber- 
XIX. Some Years ago, I ſhewed ſome Experiments before the 


| Royal Society, and they were pleaſed to allow the Experiments to be 


new and uſeful; which encouraged me to try further, and bring 
more Experiments, in order to thew the Courſe of the Sap; which | 
find, by Experience, will be ſo uſeful, that I can make barren Trecs 
fruitful, and decaying Trees healthful, and render the Syſtem of 


[| ſhewed 


A Method of raiſing ſome exotic Seeds. 353 


I ſhewed the Laureola, grafted upon the Mezereon, and the Ever. | 
green Oak of Virginia upon the common £Eng/i/p Oak z both which hold _ 
their Leaves all the Winter, and are in good State and flouriſhing, \\ 
though grafted on Plants that drop their Leaves in Winter; which 
plainly proves that the Juices riſe upwards, in Winter, in thoſe Plants W 
that drop their Leaves, otherwiſe the Evergreens that are grafted on | | 
them would ſoon periſh, | . 

[ believe by grafting the Variety of foreign Oaks on the Engliſh, 
we might make the Timber more firm and laſting, than ir is in it's | 
own Nature, when raiſed from foreign Acorns: For as the Crab | 
Stock maketh the Wood of the Apple-Tree more firm and laſting, | 
than that on the Apple-Stock, and the Peaches and Almonds, budded 18 1 
on Plums, are more laſting than thoſe on Peach-Stocks; ſo by the i 

contrary Rule, all firm Timber, grafted on ſpungy Stocks, would be | if 
made worſe than 1t would be on it's own Bottom. For Example, It ! 
that which is called the Engliſo Elm, ſhould be grafted on that which il 
is called the Dutch, it would partake of abundance of the ſpungy | 
Tuices of the Stock, whereby the Timber would become unſit for the | 3 
Purpoſes it is now uſed for. | = yl £ 

The firſt Experiment, I have now to offer is made on the New 
England Cedar, or rather Juniper, grafted on the Virginia; and what „5 | 
is remarkable in it, is, That the Branch, which is grafted, is left ſe- 

veral Inches below the Grafting, which Part continues growing as 
well as the upper Part above the Grafting. „ > 
The ſecond is on the Viburnum, the Top of which being planted 
in the Ground, is become Roots; and the Roots being turned up, Ih 
are become Branches. I find the Plant in as good State of growing 
as it was in it's natural State. „ 
Ibe third is on a Pear- Tree, which I enarched upon two Pear- 
Stocks, in March 1755. which is now in a good flouriſhing State 55 
with a Branch in Bloſſom, and receiveth no Nouriſhment but by the 
two enarched Branches, the Root being out of the Ground; and _ Mt 
though it was done above two Years ago, It is now ſhooting Suckers ES 
out of the Root, which proveth that the Branches are as uſeful to ws 1 
ſupport the Roots, as the Roots the Branches; and it 1s therefore no . | 0 
Wonder that ſo many Trees miſcarry in planting, when there are no 
Branches left on the Head, e e 
The fourth is on the Cedar of Libanus, grafted on the Laryx, 0 
Which drops it's Leaves in the Winter; yet maintains the Cedar in 
4s flouriſhing a Condition, as if it had been on a Tree that held the = 
Leaves all the Winter; and the Part of the Graft, left below the # 
Grafting, is in as good Health as the Part above it. ne: ions Lg 4 
XX. In 1724, I had a Parcel of freth Coco-Nuts from Barbadoes : A rf [| 
Part of theſe Nuts 1 diveſted of their outer Coat, or Huſk, and the ra firg ſome i 
other Part Ileft entire as I received them. Both theſe Parcels I plan- 1 5Htet 
ted in large Pots, filled with good freſh Earth, and plunged the Pots 3% 212 
t 1 
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20 im teſH. into a Hot-bed made with Tanners bark; giving them gentle and fre. 
ble to le raiſed quent Waterings as the Earth in the Pots ſeemed to require; but had 
55 eng en not one, out of the whole Number, which made any Attempt to 
Miller, 3 ſhoot, as I could perceive; and upon taking them out of the Pots, 
403. p. 485. I found they were rotten, About four Months after, I received 
- another freſh Parcel which I treated in another Manner : From part of 

theſe I cut off the outer Coat or Huſk, and the other Part I left intire 
as before: But ſuppoſing it was owing to my planting the other Par. 
cel in Pots, that they did not ſucceed, I made a freſh Hot-bed (with 
Horſe-dung) and covered it over with freſh Earth, about 18 Inches 
thick, in which I planted the Nuts: Obſerving as before, to ſupply 
it with convenient Moiſture, as alſo to keep the Hot-bed in an equa! 
Temper of Heat (which I was guided to do by a Thermometer gradua- 
ted for the Uſe of Zot-beds); but with all my Care I had no better 
Succeſs than before; not one of the Nuts making any Eſſay towards 
ſhooting. The Year following I had another Parcel of Coco. Nuts given 
me, which, conſidering my former ill Succeſs, I planted in a diffe- 
rent Manner, Having a Hot-bed, which had been lately made with | 
Tanners-bark, and which was filled with Pots of exotic Plants, I re- 
moved two of the largeſt Pots, which were placed in the Middle of 
the Bed, and opening the Tanners-bark under the Place where the 
two Pots ſtood, I placed the two Coco-Nuts therein, laying them Side- 
ways, to prevent the Moiſture (which might deſcend from the Pots) 
from entring the Hole at the Baſe of the Fruit, and thereby rot 
the ſeminal Plant upon it's firſt germinating. I then covered the Nuts 
over with the Bark two or three Inches thick, and placed the two 
Pots over them in their former Station, In this Place I ler the Nuts 
remain for ſix Weeks; when removing the two Pots, and uncover- 
ing the Nuts, I found them both ſhot from the Hole in the Baſe of 
the Fruit, an Inch in Length; and from the other End of the Fruit 
were ſeveral Fibres emitted two or three Inches in Length. Finding 
them in ſuch a Forwardneſs, I took them out of the Bark, and 
planted them in large Pots, filled with good freſþ Earth, plunging the 

Pots down to their Rims in the Tarners-bark, and covering the our- | 
face of the Earth in the Pots half an Inch thick with the ſame: Soon 
after which the young Shoots were above two Inches long, and con- 
tinued to thrive very well. I have communicated this Method ſince 
to ſome of my Acquaintance, who have tried it with the ſame Succels_ 
and if the Nuts are freſh, ſcarce any of them miſcarry, This led 
me to try if the ſame Method would ſucceed as well with other ha. 
| ſhelled, exotic Seeds, which I could not, by any Method I had before 
tried, get to grow, as the Bonduc, or Nicłar- Tree; the Abrus, of 
Wild Liquorice; the Phaſeolus Braſilianus fruteſcens lobis villoſis pungent 
bus maximus Hermanni, or Horſe-eye Bean; with feveral others; and | 

I have found ir both a ſure and expeditious Way to raiſe any S 
of hard ſhelled Fruits, or Seeds. For the Heat and Moiſture mes 1 # 

f Abſolutely 
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abſolutely neceſſary to promote Vegetation) they here enjoy in an 
equal and regular Manner; the Tanners bark (if rightly managed) keep- 
| ing to near an Equality of Heat for ſix Months, and the Water which 
deſcends from the Pots, when they are watered, is by the Bark de- 
tained from being too ſoon diſſipated : which cannot be obtained in 
a common Hot bed, the Earth in ſuch being worked away by the 
Water, and thereby leaving the Seeds often deſtitute of Moiſture. 
Some of theſe Seeds I have had ſhoot in a Fortnight's Time; which 
Jam informed, would not have fo done in a Month in their native 
Soil and Climate. I have alſo found this to be an excellent Method 
to reſtore Orange (or any other exotic) Trees, which have ſuffered 
by a tedious Paſſage, in being too long out of the Ground: Inſomuch 
that I recovered two Orange-trees which had been ten Months with- z, 
out either Earth or Water. 
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+ | ulbous ' 
XXI. 1. In September laſt I placed ſome Bulbs of Tulips, and o- Plants flower. | 
ther Flowers, in Water as the Figures repreſent; at which Time I 7 erer 9 Ii 
put into each Glaſs two Grains of Sallpelre. Theſe Glaſſes I kept in 1 f 
my Study, ſometimes on a Shelf, at other times before the Window. #/aced upon j 
In a Fortnight's Time I begun to find that they ſtruck new Roots; Be, filed | 
the latter End of November they put forth Leaves, and in Fanuary 2 weg ' I 
they all flowered, as well as if they had been on a Garden: bed; of ated by ths 1 
whereas in Gardens we ſeldom ſee in Sweden, Tulips, before the latter Ground, by Mr Ill 
End of May, and this Year they are later, the Ground being yet L"iewald, 0 
covered with Abundance of Ice and Snow. _ ey f 1 8 
Though theſe Experiments ſeem to be calculated for nothing but e 5 
Delight, yet I think they have furniſhed me with ſome Lights, as Fig. 116, 117. | 
to the Riſe of the Sap in Plants. 5 5 5 
2. The Glaſſes marked Numb. 1, were Roots of a yacintb, com- Farerimenti. 
| monly known by the Name of Pulcbra. Numb. 2. were Roots of the 22 Fos os I 
common Oriental blue Flyacinth, The Flowers of theſe were not ſo 4 Mr Plig ö 
large as they are commonly produced when planted in a Bed of Earth; Miller, K RS. 
but this was occaſioned by the Bulbs dividing into ſeveral Otf-ſets, No. 418. p. 
each of which are as ſo many different ſmall Roots, ſending forth **: 
Stems and Leaves. Numb. 3, was a Bulb of a Typ, which though _ It 
placed on the Glaſs of Water at the ſame Time as the Hyacinths, it 
yet was not likely to flower in a Month. Numb. 4, was a Root of u 
Narciſſus, This was alſo as backward as the Tulip, though put upon | 1 
the Water at the ſame Time with the Hyacinihs. Theſe Roots were 1 
placed upon the Glaſſes the Beginning of November laſt; at which | 
Lime ] put them into a Green-Houſe, where the Air was kept con- ü 2 
ſtantly ina temperate Warmth. The Glaſſes were filled with com- 
mon Thames Water, ſo near to the Top, that when the Bulbs were 1 
placed upon the Glaſſes, it might be about a quarter of an Inch below | 
the Bottom of the Bulbs. Into thoſe Glaſſes marked Numb. 5, I put | 
a ſmall Quantity of common Garden Mould, to try whether that || 
would forward their Flowering, or encreaſe their Strength: But I — 
2 &- 0 FFF 
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found that all the Roots which were placed on thoſe Glaſſes, into 
which the Earth was put, were at leaſt a Fortnight later than the 
others before their Fibres were emitted, and their Progreſs has been 
ſince much flower, I alſo obſerved that the Water, in thoſe Glaſſes 
where the Earth was put, did not waſte above half ſo faſt, as it did 
in thoſe Glaſſes where there was none; which, I conceive, might be 
occaſioned by the terreſtrial Matter mixing with the Water, and ſo 
rendered it thicker, and leſs capable of being attracted by the Plants 
or evaporating by the Heat. And from thoſe Glaſſes, where the 
Bulbs did not exactly cover their Necks, the Water evaporated much 
faſter than from thoſe where the Bulbs did entirely cover the Tops of 
the Glaſſes, ſo as to leave no Vacuities round them. „ 
In about a Month after the Roots were put upon the Glaſſes of 
Water they began to put out their Fibres into the Water; but they 
did not begin to put forth their Leaves, until their Fibres were ex- 
tended all over the Glaſſes, and were almoſt as full grown as at pre. 
ſent. When their Leaves began to appear, the Buds of the Hyacinth. 
Flowers were ſoon viſible, and in about three Weeks Time were fully } 
blown, The Tulips and Narciſſus's being much backwarder than the 
Hyacinths (as they always are when planted in a Garden) theſe ſhould 
always be placed upon the Glaſſes of Water ſix Weeks or two 
Months earlier in the Seaſon than the Hyacinihs, when they are de- 
. ſigned to flower at the ſame Time; and the Præcoces (or early blow- 
ing) Tulips ſhould always be choſen for this Purpoſe. 
By this Method a Perſon who has not a Garden, may have ſome of 
| theſe Flowers growing in his Chambers, where, if they are not kept 
too cloſe from the Air, or in a Place too warm, they will flower al 
moſt as well as in a Bed of Earth, provided the Roots are good, 
and are every Year renewed; eſpecially the Tulips, becauſe they 
every Year form new Bulbs, the old ones being always exhauſted 
1n nouriſhing the Leaves and Flowers, a new Bulb is annually produ- 
ced by the Side of the Flower-ſtem. The Hyacinths J have obſetved 
to flower two Years ſucceſſively upon Glaſſes of Water; but thel! 
_ Flowers were very weak the ſecond Year. So that it is much the bet- | 
ter Way to have freſh Roots every Year. ; 
Of 15: Spal- XXII. They become leſs and lefs, in proportion as the Mountains, 
ng of „upon which they grow, rife higher. Whether this be owing to the 
by Dr Scheu. Sharpneſs and Purity of the Alpine Air, or the decreaſing Preſſure 0! | 
chzer F. R. S. the Atmoſphere, which is far leſs upon Mountains than in Valicys - 
No 406. p. and lower Countries, or to a Want of a ſufficient Quantity of ſubt*r- 
593- raneous Hear, to puſh the Nouriſhment into the Roots and Veſſe's © 
the Plants, or rather to a joint Concurrence of theſe and otner Cauics, 
would require a more leiſurely Conſideration, The Thing itſelt!? 
an indiſputable Matter of Fact, and it extends alſo to Trees an 
Shrubs, which become ſmaller, as they grow higher. Nay, What!“ 


ſtill more remarkable, no Trees will grow beyond a certain He 
2 | | 
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A new Family of Plants called Oxyoides. 


which is the Reaſon why the Tops of Mountains appear ſo bare and 
naked, if viewed at a Diſtance, though a curious Traveller ſha!l not 

fail meeting upon their rich Paſtures with an agreeable Variety of 
beautiful Plants. The Height, where the Trees ceaſe to grow, hath 

been found, by Barometrical Obſervations, nearly to be the ſame in 

divers Parts of Swif/erland, Otherwiſe, the Smallneſs of the Alpine 

Piants is abundantly compenſated by the Richneſs of their Virtues, 

which are, as It were, purpoſely centred there into ſo narrow a 

Compals. - 

XXIII. 1. The Oxyozdes is a Family of Plants, whoſe Flower and % Fit. 
Fruit are altogether like thoſe of the Oxys; that is, the Flower is / e 
compleat, regular, polypetalous and hermaphrodite z containing the %%% oi 
Ovary, which afterwards becomes, as in Oxys, a five-cornered Fruit, = Lo Elo of 
divided into five Cells, filled with ſmall Seeds; each of which is co- Rated from 20 
vered by a Membrane, like a Hood, which opens, when ripe ; and % French, 
by an elaſtic Motion, makes the Seed leap out. John Mar- 
Ihe true Characters by which it is diſtinguiſhed from the Oxys, Ns! , | 3 
are, that the Leaves are diſpoſed by Pairs along a Rib, without be— 177 ag 

ing terminated by an odd one, which makes them entirely reſemble 
| thoſe of the Tamarind, That theſe Leaves are all gathered together, 
in an Umbel, on the Top of a naked Stalk : That they are not in 
the leaſt Degree acid, and that they ſhew as great a Senlibility, on 
being touched, as the Species of Mimoſa, 555 
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The Species of this Gezzs are, 


I. Oxyoides Javanica, ſenſitiva, caule rubeſcente, hirſuto flore luteo, Fig. 118- 
minore. „ eG an - 

II. Oxyoides Malabarica, ſenſiliva, caule viridi, glabro ailtore, flore pig. 119. 
majore. | Io, 


The firſt uſually grows to the Height of half a Foot. It is com- Dr/cription of 
poſed of a naked Stalk, Ribs of Leaves, and Pedicles of Flowers. # f 
Each of theſe Parts is of equal Length, and uſually three Inches, Wee. 
18 they are at their full Growth; and the whole is diſpoſcd in an 
„„ 8 N | es 
The Root, which is almoſt as long as the Stalk, runs ſtraight down 
and ſometimes obliquely into the Ground. It grows taper from it's. 

Neck, which is of the ſame Thickneſs with the Sialk. It is ſet with 
ſmall Fibres, a little waved and white, and giving Kiſe to other pret- 
ty ſhort Filaments. The whole Root is whitiſh. 3 

The Salk ariſes ſometimes ſtraiglit, and ſometimes crooked; ſome- 
times wrinkled, and ſometimes plain throughout it's whole Length, pret- 
ty downy, or rather hairy, and alwaysredd1ii;z in ſome Places, It is from 
a Line and a half to two Lines thick towards the Top, and uſually ſome- 
thing leſs towards the Bottom. This Stalk, which forms a kind of Button, 

or 
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or little Head, at the Top, gives Riſe at that Place to all the other 


Parts of the Plant; that 1s, to the Ribs of the Leaves, and the Pedi- 
cles of the Flowers; which makes the whole Tuft reſemble an Umbel. 
The Ribs of the Leaves, which grow from the Top of this Stalk, 
go on encreaſing till they equal the Length of the Stalk. They are 
about the Thickneſs of the treble String of a Violin, and equal 
throughout their whole Length. They are a little downy like the 
Stalk. | rol 7 
The Leaves, which grow by Pairs, occupy two thirds of the Rib; 
that Part which 1s next the Stalk being naked. The firſt Pair of 
Leaves is the leaſt, and the laſt Pair always the largeſt. Theſe are 
commonly half an Inch long, and the ſmalleſt are not above half the 
Size of the largeſt, Theſe Leaves grow ſo near the Rib, that they 


ſeem to have no Tail. Their Baſe is always the broadeſt Part of the 
Whole Rib, and always parallel to the Rib: The reſt of the Leaf 


bends itſelf a little forwards. The Middle of their Length is uſually 


their narroweſt Part, and from thence they are gradually enlarged, 


and rourfled at their Extremities. The Baſes of all the Pairs are al. 
moſt of the ſame Bigneſs, except the laſt, which has the Breadth on 
one Side only of the little Nerve, which traverſes the Leaf, to avoid 
incommoding itſelf with it's Neighbour but to make Amends, the 
Leaves of this Pair are broader than the others, a little below their 
Extremities, eſpecially outwards. They are all traverſed lengthwiſe 


by a fine Nerve, or Thread, always bent like the Leaf on the Side 
of the laſt Pair. They are of a lively Green on the Inſide, and a 
little whitiſh on the Outſide. Their Plain is garniſhed with a great 
Number of very {lender Threads, almoſt imperceptible, but parallel, 
which grow allo by Pairs, and are placed at acute Angles with their 


little common Nerve, aad grow ſmaller at the Edge of their Leaf. 


In ſhort, their Poſition and Figure come pretty near to thoſe of the 


Tamarind, The Number is uſually from eight ro ten Pairs, and 


they are as ſenſible on being touched, as thoſe of the Species of 


Mimoſa. They ſhut themſelves up at Sun-ſet, as it were to ſleep, 


after the ſame manner with the Leaves of the Tamarind, The Ribs 


are in Number from two to three Dozen; and the Pedicles of the 


Flowers are about a fourth Part fewer in Number: they appear of 


different Lengths, becauſe the ſhorteſt are the youngeſt, but at laſt 
they uſually grow to almoſt the ſame Length with the firſt, The 


opening of the Leaves is performed almoſt after the ſame manner 
with that of the Top of the Spikes of the Species of Heliotropium, 


unrolling like the Tail of a Scorpion. The Ribs and the Pedicles are 


a little hairy, as well as the Stalk, The Pedicles are of the ſame 


Thickneſs with the Ribs. | 
The Flower, though it ſeems to be monopetalous, is not ſo, any 


more than the Species of Oxys, which ſeem to be ſo too: Otherwiſe 


the Principles of Monſ. Vaillant would be falſe, who has 195 f 
= TY | | | OWL: 
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down as a Rule, that in all monopetalous Flowers the Chives grow 
from the Sides of the Flower. And that thoſe which grow from the 
Baſe of the Embryon, or rather from the Ovary, are always poly- 


petalous. In ſhort, if we examine them nicely, which no one has 


done till now, we may obſerve, that theſe Flowers have no Anus at 
the Baſe, but that the Petals, which are always five in Number, 
have their Baſes ſeparated very diſtinctly one from another; and 
though they are re-united about the Middle, which makes them look 


as if they were of one Piece, yet they may be ſeparated without 


tearing. 8 = 

The Petals are equal, they are from 3 Lines to 35 long, and to- 
wards the Extremity about a third Part as broad as they are long. 
They are lightly cut in like, a Heart at their Lxtremities. They are 


of a Lemon Colour, paler or deeper, according to the Moiſture or 


Heat of the Seaſon, Each of them has a ſmall Streak running through 
their Middle lengthwiſe. They are covered by their Empalement 
about two Thirds of their Height, and from thence they open in 
Form of a Bell, They are very tender, and laſt but the Space of 
one Morning. 5 


The Empalement is one-leaved: It is two Lines high, and the 
half of this Height makes the Thickneſs of it's Baſe. It divides a 


little below the Top into five Lobes, very ſharp at their Extremities. 
It is pale-green, regular, and a little hairy. 1 155 

The Chives grow from the Bale of the Embryon, being twice 
the Number of the Petals, five of them being higher than the o— 


ther five. The higheſt reach up to about the Middle of the 


Petals. Their Summits are of the ſame Colour with the Pe- 


tals, and the Chives of the ſame with the Empalement, or a little 


brighter. 5 | . 
The Ovary is very ſmall and round, but a little furrowed into 


five Ribs, the Diameter of which is about one Third, or almoſt half 


2 Line. It is crowned by five Teeth, which form the Body of the 
Style. PO a Lo | Te 
This Ovary afterwards becomes a dry Fruit, of an oval Form, 


Larred with five Furrows, of which the leaſt Diameter is about one 
and a half or two Lines. This Fruit is divided into five Cells, and 


opens at the Top when ripe, and then expands itſelf by little and 


Jittle to it's very Baſe, and diſcloſes ſmall, round Seeds, lodged four 


together in each Cell. They are each of them covered with a little 
Hood, or very fine Membrane, which on the Encreaſe of the Bulk 
of the Seed, opens itſelf with Violence, and throws it on the 
Ground. The Colour of the Seed pretty nearly reſembles that of 
Pſyllium. | 3 : | 

Each Pedicle, during the Time of it's Encreaſe, continually puts 
forth new Buds, and new Flowers, in the ſame manner as the Stalk 


continually puts forth at the Top new Leaves and new Pedicles. I he 


Number 


1 
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Number of theſe Buds is uſually five or fix at the Top of each Pedicle 
enlarged into a Head, Theſe Buds grow, encreaſe and expand them- 


ſelves one after another, which is the Cauſe that this Plant, when 


once it begins to flower, puts forth new Flowers every Mornin 

which are quite vaniſhed in the Afternoon, The little Bunches of 
Buds, each of which adorns a large Pedicle, are encompaſſed with 
little Points, which compoſe a kind of common Empalement. The 
little Pedicle, which is proper to each Flower, is ſlender, and 


a full Line long, o that it's Length is equal to the Diameter of the 
Empalement. 


The Diameter of the F lower, when it is moſt expanded, 1s four 
Lines. 

The Petals make the Empalement expand itſelf a little: but when 
the Flower is faded, the Lobes of the Empalement draw together, 
and form a pyramidal Body; but when the Ovary grows bigger, 
and becomes the Fruit, the Lobes of the Empalement expand again 


without changing their Shape; becauſe the Body of this Empale- 


ment encreales it's Diameter by the Effort which the Fruit makes 
within It, 


This Plant 1s very ſenſible of the leaſt Cold: It 1 warm and 


moiſt Places. It is found in the Iſland of Java, and probably in the 


other Iſlands of the Sonde and the Moluccas, When one touches it's 


Leaves, they cloſe immediately, and open again by little and little. 
The more they are warmed by the Sun, whilſt their Soil is moiſt, 


the more impetuouſly they cloſe againſt one another. The Portugy:/? 


Indians call it Dormidera, becauſe, on being touched, it ſeems to 


ſleep, by ſhutting up it's Leaves; or elſe, becauſe ſome among them 


think it procures Sleep by being put under the Ear, as I have 


| ſeen practiſed, The Leaves of this Species have no Acidity in 


their Taſte, and give but a faint Tincture of Red to the blue 


Paper. 


I thought this Plant curious and rare enough to be communicated 


to the curious Englih Botaniſts. I had the Pleaſure to ſee a little 


while ago, in Dr Blair, that the Flower of the Oxys was pentape- 


| talous. 


Fig. 120. 
Fig. 121. 
"Fig. 134 
A 8 by 


John Martyn. 
3 £8. NT 
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The Flower of the Oxyoides. 


Fig. 120. The Empalement. Fig. 121. The Flower, the Petals 
of which are Joined together, Fig. 122, A Petal apart. 


2. We are obliged to Monſ. Carcin for his curious Deſcription of this 
Plant, by which it's Genus is determined. It is however by now means 
a new Species, having been deſcribed long ago by Acoſta, and other 
Authors, under the Name of Herba viva. 1 have ſeen a fair Specimen 


of 1 it in Sir Hans Sloane's Hortus Siccus, wich Which Monſ, Garcin's 


Figure 


| that, at it's firſt appearance, it ſends forth two or three Leaves, rol- 
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Figure agrees very exactly. It was the firſt Senſitive Plant known 
in Europe, and very different from thoſe which are now brought 
from America, and cultivated in our Gardens under that Name. 
XXIV. Almoſt all the Writers of Botany have looked on this Remarks on 
Family as a Tree, on account of it's Bigneſs, though it is tender, = te 
| | | Plants name 
ſpungy, membranous and ſucculent, not at all hard or woody. It's NAH. 2) 445 
Stalk is flender and ſupple, not able to keep itſelf upright, without Garcin. Tran- 
a great Number of thick, membranous Sheaths, which cloath it's J 5y th? 
whole Bulk, and defend it from the Injuries of the Weather. Be- “““ * 8 
ſides, this Plant being annual bears Fruit but once, and then by De- N 
grees periſhes. rr N . = 
Trees, on the other Side, which are ligneous, hard and perennial, 
bear Fruit ſeveral times. The Bigneſs then of a Plant does not ſeem 
to be a Character ſufficient, to diſtinguiſh a real Tree from a Plant 
that is not one. e ä | 
Again, the ſame Botaniſts have placed the Mu/z in the Palmaceous 
Claſs, which are all Trees, perhaps on account of this Plant's having 
but one Stalk, without any Branches; and becauſe the great Leaves 
at the Top of it divide, when they grow old, in fuch a manner as 
to reſemble, in ſome Degree, a Sort of Palm. „„ 
Having had an Opportunity in the Indies to conſider this Plant 
better, I ſoon found that it juſtly belonged to the Liliaceous Tribe. 
It is known that the Liliaceous Plants have ſeveral Characters, which 
ciſtinguiſh them very well. Their Roots are either bulbous, tube 
rous, or conſiſting of thick, fleſhy Fibres: Their Leaves involve 
the Stalk, more or leſs, at their Baſes. The Subſtance of their Flowers 
is filled with filver Spangles; and laſtly, their Fruits are always di— 
vided into three Cells. The Mu/a has all theſe Characters. Labat 
ſays in his Travels, that the Root of this Plant is a thick Bulb, round 
and maſſy, emitting Fibres. Marcgrave, who has given a full De- 
ſcription of this Plant under the Name of Pacreira, has obſerved, 


led up like a Horn, which unrol themſclves, and grow after the 


Manner of the Cannacorus. And, according to my Obſervation, 1 
the Fruit in all it's Species, is conſtantly divided into three Cells [ 
which is ſufficient to ſhew, that it is a true Liwacerns Plant. 8 8 N 

As Marcgrave, and the Authors of the Hortus Malabaricus have by, 


largely deſcribed this Plant, I ſhall content myſelf with only giving 7 
2 Definition of this Genus, to make it better known. PEE Ts 14 
The Muſa is a Liliaceous Plant, with a monopetaJous, irregular - | 
Flower, incompleat and hermaphrodite, compoſed of a Tube, which _ _ 
's filled with the Ovary, and a Pavillion divided into ſeveral Lobes, — 
and forming a kind of Mouth. The Ovary, which adheres [trongly 
o the Tube, is triangular, and crowned with five Chaves, which | 
grow from the Sides of the Flower: it has alſo a Style, which is | vl 
:erminated by a little Head. Ir afterwards becomes a ſoft, angular, — if 
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long, crooked Fruit, ſomething like a Cucumber, This F ruit, when 
ripe, is fleſhy, and divided into three Cells, filled with a mucilaginous 
Pulp; under which the Seed is placed along a Placenta, which ſeryes 


as an Axis to the Fruit. 
This Seed is ſmall, round, edged with an almoſt imperceptible 
Leaf. The Flowers grow at the End of the Stalk, in Knots diſpoſed 


in a Spike. Each Knot is loaded with two Rows of Flowers, cover. 
ed with a membranous, hollow, thick, oval Covering, which ſerves ® 


them for a common Empalement. In the Hortus Malabaricus there 
are three Plates, which give a good Repreſentation of the Plant, 
it's Flower, and it's Fruit; but I have obſerved three Defects in them: 
1. The Flower is not repreſented in it's moſt perfect State, but al- 


moſt withered, and ſo it's Pavilion too much cleft, which makes the 
Flower ſeem tetrapetalous; for the Flowers of theſe Plants divide 
when they are old, as well as the Leaves. 2. The three Cells are 
not ſhewn diſtinctly, in the tranſverſe Section of the Fruit. 3. That 


the Seed is not repreſented at all. 


This Family, comprehends about twenty-five Species, known to 


the Indians, the Differences of which are uſually taken from their 


Fruits. This Plant does not periſh before it has ripened it's Fruit 


whence it might laſt longer in a temperate Climate, cool enough to 

retard it's Fruit, „ . „„ 

8 The Bark of the Fruit is formed of the Tube of the Flower; and 

Fg. 123. the Lobes dry away during the growth of the Fruit. 3 

1 Fig. 123. The Fruit of the Musa half ſtripped of it's Bark. Fig. 124. 

Fe. 124. cut through the Middle. Fig. 125. cut tranſverſly, diſtinguiſhing 
the three Cells and the Seeds. F 


. 125. Fig. 126. Another Species of Muſa cut tranſverſly, repreſented in 


Fg. 126. the Hortus Malabaricus, but having the Cells better diſtinguiſhed here. 


The fix black Points are the Seed. . 
A Mithidef XXV. I cannot enough admire the Judiciouſneſs and Sagacity of 
_ #iſcevering the the Ancients, who, without any of thoſe means made uſe of by the 


Virtues of Moderns, have handed down to us ſuch an account of the Virtues 


hee A of thoſe Plants, which are more particularly dedicated to Uſes in 


Strudure, by Phyſic, that all the laborious Endeavours of their inquiſitive Suc- 


Patrick Blair ceſſors, have never been able to outdo them. It muſt have been 2 


. D. FR. S. long Tract of Experience, which enabled Dioſcorides and Jef ö i 
to collect and receive from their wiſe: Anceſtors, ſuch a laſting Ca- 
talogue of the Virtues of Plants, as ſcarce any thing has been added 
to even to this day. The Royal Academy at Paris, has been a: 
great pains to find out the Virtues of Plants by the Chymical Analyſis, 


No. 304. p. 
"iS 


and ſeveral other Experiments, of which we have the Abſtracts in 


£2 : 5 - . „ ER 
Tournefort's Hiſtoire des Plantes aux environs de Paris, and Tar, s 


Traits des Medicaments : But theſe laborious Endeavours only ſcrve to 
confirm what the Ancients advanced, without any new Diſcovery. 


= . | — . „ 
For Tournefo#t, after having made the Experiments with the — 4 
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Method of diſcovering the Virtues of Plants. 
and blue Paper, and given an exact Account of the ſeveral active 


Chymical Principles, which are obſerv'd in ſuch and ſuch a Flant, 
uſually concludes. Therefore, lis not ſurpriſing if it is endowed with ſuch 


Virtues; which is nothing but giving a Reaſon why the Ancients be- 


lieved they were good for ſuch a Diſtemper. 

The Means uſed by our Forefathers to diſcover the Virtues of 
Plants, and their Uſe in the ſeveral Diſeaſes, as they were the moſt 
ſimple, ſo they are moſt aſſiſting at this very time. It ſeems they 


narrowly conſidered their Facies externa, and thus concluded; If ſuch 


a Plant partake of ſuch Virtues, ſuch another ſo very like to it, muſt 


be endowed with the ſame, v. g. Apium and Feniculum have the 


ſame manner of flowering ; both produce their Seed after the ſame 
manner; their Roots are both alike, being long, white, ſtreight, 
carnous, &c, Therefore ſince a long Tract of Experience, handed 
down by Tradition, ſhews that ſuch a Plant has ſuch Virtues, ſuch 
another like it muſt have the ſame. Thus we find Apium, Famculum 


Petroſelinum, all joined together, and preſcribed as the opening Roots 
in the Diſperſatory. This induced the Celebrated Dr Herman to lay 


down theſe general Maxims, Quecunque flore & ſemine conveniunt 
eaſdem poſſident virtutes : And Omnia ſe mina ſtriata ſunt carminaliva. 
Thus at the firſt view, without knowing the Characteriſtics ſo 


nicely as Botaniſts do, but only exactly obſerving the Facies externa 
of the Plant, when the Virtue of one Species is known, the Virtues of 


all the Congeners may be gueſſed at, if not fully determined. 
The next ſimple Method of the Ancients, to diſcover the Virtues 
of Plants, ſeems to have been the Taſte and Smell. Thus Abium 


and Petroſelinum have a Taſte reſembling each other, therefore they 


are to be preſcribed together. The Seeds of Fæniculum and Aniſum 


have much the ſame Taſte and Smell, and therefore both of them muſt 
be Carminative, Sc. They had likewiſe recourſe to the Tempera- 


ment and Qualities, ſuch as Hot and Dry, Cold and Moiſt, in the 
iſt, 2d, 3d, and 4th Degrees. But ſince the Taſte is not always 
the ſame in one Perſon, and that different Perſons have different Sen— 
{ations ; that, as being too much ſubjected to the different Tempers 
and Imaginations of People, is deſervedly exploded. _ | 

I have lately compoſed a Compendious Scheme of all the Plants 
uſed in Phyſic; in which, thatI might render it leſs liable to Objec- 
tion, and not ſeem to introduce any Innovation in the Diſtribution, 
I have not ſo ſtrictly obſerved the making their Characteriſtic 
Notes and Virtues agree, as the diſtributing them according to their 
Operations. „ Os = 


The firſt Diſtribution, is, by joining together all thoſe which are 5 


preſcribed under one Title in the Shops; ſuch as the Opening Roots, 
Emollient and Capillary Herbs, Cordial Flowers, hot and cold, 
greater and leſſer Seeds. In this I have not kept to the Diſpen/atory 


Catalogue, but have added ſeveral Congeners, that I might give a 
—— Sßpecimen 
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Method of diſcovering the Virtues of Plants. 
Specimen of what is propoſed concerning the Virtues and Characters, 
Thus I have added Cuminum and Meum to Feniculum ; Laurus Alex. 
andrina, and Hippogloſſum to Ruſcus; Alcea to Malva and Althea; Bo. 
nus Henricus, Atriplex, Sc. to Beta, under the Title of Oleraceous 
Emollient;; Lingua Cervina, Polypodium, &c, to the Capillary Herbs; 
and ſo on in the Cordial Flowers, and hot and cold Seeds. 

I have, 2dly, diſtributed the Plants into ſuch as are Altering and 
Evacuating. The Altering are divided into thoſe that conſiſt of 


* Groſs, and ſuch as are ſaid to conſiſt of Tenuious and Subtile Par- 
ticles. Thoſe conſiſting of Groſs Particles, are Aſtringent. Such as 


prevent Abortion and Ruptures, Stoppers of the Fluxus menſtruu 
immodicus, Fluor Albus, Diarrhea, Dyſentery ; good in Burnings, 
Bruiſes, Cancers, ſpitting of Blood. Groſs Medicines are Narco- 
tics, Vulnerary, good for Scrophulous Tumors, Squinancy, Re- 
frigerators, | | 


Plants conſiſting of ſubtile Particles, are Aperient; ſuch are all 


Opthalmics, Arthritics, Nephritics, Lithontriptics, Diuretics, Hy- 


dropics. They are alſo Pectoral, Anti-Apoplectic, Paralytic, Hy- 
eric, Hypochondriac. Provokers of Birth, Febrifuges, Scorbu- 
tics, Stomachics, Vermifuges. 
The Evacuating Medicines are Emetic, or ſuch as work up- 
ward; or Laxative and Purgative, ſuch as work downwards. The 


Nutritive Medicines are the Plante Cereales and Leguminoſæ. 


It is here to be noted, that I have not inſerted any Plant in this 


Table, but ſuch as are indigenous in Britain, or are cultivated in 


Britiſh Gardens; and to render it ſtill the more uſeful, I have added 
ſuch particular Parts as are ufed in the Shops; viz. The Root, Herbs, 
Leaves, Tops, Flowers, Fruit, Nuts, Bark, and Wood. OT, 

Having thus reduced within a ſmall Compaſs the moſt conliderable 
Virtues of Plants, both General and Specific, and ſhewn the moſt 
eaſy, ſimple, and natural Method of diſcovering them, I would not 
be ſo far miſunderſtood, as if 1 were averſe from uſing other EX 


periments in finding them out. On the contrary, I could heartily re- 


commend another Method, hitherto much neglected, and which I am 
convinced would be of great Uſe, if accurately gone about ; and 


that is, their Infuſion in different Liquors, in order to find out the 
proper Menſtruum tor extracting their more uſeful Parts. 


Every Phyſician is ſenſible, that there are ſeveral Simples, and 
theſe ſpecific too, which adhibited in Subſtance, are of great Efficacy; 


whereas, if their Contexture is diſſolved, their Parts can never be ſo 
re- united as to produce the ſame effect. Thus Cortex Peruvianus 1s 


never ſo effectual, as when given in Powder. That there are others 
which will communicate their uſeful Particles when infuſed, to one 
Liquor and not to another; and that the ſame Subſtance will im- 


pregnate two Liquors diverſely, according to the different Men- 


firuums. Lemery adviſes to infuſe Opium in Water and Spirit of Wine, 
Ek CSE | ſeparately 


Taurel Water a dangerous Poiſon ; 
ſeparately 3 and after to mix both Infuſions together, in order to 
make the Laudanum or Extract; wiſely conſidering. that the Water 
will be impregnated by the more ſoluble ſaline Particles, whereas 
the Spirit will only imbibe the more reſinous; for Water is the pro- 
per Menſtruum for a ſaline Subſtance, which will not diſſolve in Spi- 
rit of Wine; this rather hardening and preſerving it from being dil- 
ſolved, either by Air or Water. Thus the moſt convenient way to 


preſerve the volatile Salt of Animals, is to keep it in Brandy; and 
every one knows, that Water immediately diſſolves Sugar, which 


Brandy will not do. Therefore Senna will impart it's purgative 
Quality to Water or Ale, having it's ſaline Particles more diſengaged ; 


but the purgative Virtue of Jalap conſiſting in it's Reſin, requires 


Wine or Brandy for the Menſtruum or Diſſolvent. 


Therefore, in my Opinion, a moſt proper Means to find out the 
Virtues of Plants, is to have recourſe to the proper Menſtruums. 


A Simple may be infuſed in Rain Water, Snow Water, or pure 
Fountain Water; if it's Texture is looſe, and it abound with ſaline 


Particles, thoſe pure Elements will be impregnated by it; but if the 
Texture be more compact, firm and ſolid, if it's Particles are more 


fixed, Mineral Waters ; or by the addition of a proportional quan- 


tity of the fixed Salt of a Plant, a proper AMenſtruum may be pre- 
And next to the adhibiting of the Bitters in ſubſtance, ſuch 
as Wormwood, Gentian, and Camomile Flowers, this is the moſt 


pared, 


convenient way of adminiſtring them; not but their Tincture ex- 
trated by Brandy or Wine may do very well; But fince they a— 


bound very much with a fixed Salt, a great deal of their Virtue may 


be communicated to a leſs ſpirituous Liquor, when a more ſpirituous 
wil! not extract it. The 


when having weighed the Menſtruuin betore Infuſion, and after the 
Maleries has been infuſed for ſome time, it will ſoon be obferved by 


the Augmentation of the Weight, how far the Meuſtruum is impreg- 


nated, and which is the mott proper Diſſolvent. The properett 
Method of adhibiting the fixed Simples, if not in Subſtance, is by 
Decoction, Infuſion, or Tincture, (Ic is called Infuſton, when the 
Menſtruum is either Water, Ale, or Wine; but a Tincture, when 
Brandy is employed;) and the beit way to obtain the uſeful Par- 
| ticles of volatile, tenuious, or ſubtile Subſtances, is by Diſtillation. 
Iheſe may indeed be proper Ingredients for an Infuſion or Tincture. 
But there are a great many fixed Subſtances as improper for Diſtillation, 


a : . — . 5 
as the Volatile are improper for Extracts. 


XXVI. I. 


The proper means to know which Menſtruum 
will beſt extract the more uſeful parts of any Simple, or rather ſuſ- 
pend it's more ſolid Particles, is to uſe the Hydroſtatical Ballance; 
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ſome Months ago, has diſcovered to us a moſt dangerous Poiſon, L, by 


which was never before known to be ſo, though it has been in fre- 
quent Uſe among us. I mean the Simple Water, diſtilled from the 
3 — Leaves 
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A very extraordinary Accident that fell out at Dublin, a dangerous 


adden, 
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the Oil which comes over the Helm with ic, being in a good Mea- 


Laurel Water a dangerous Poiſon. 
Leaves of the Lauro-ceraſus. It is at firſt of a Milky Colour, but 


ſure ſeparated from the Phlegm, by paſſing it through a Flannel-Bag, 
it becomes as clear as common Water, 

It has the Smell of the bitter Almond, or Peach-Kernel, and has 
been for many Years in frequent Uſe among our Houſewives and 
Cooks, to give that agreeable Flavour to their Creams and Pud- 
dings. It has alſo been much in Uſe among our Drinkers of Drams 


and the Proportion they generally uſe it in, has been one Part of 
Laurel Water to four of Brandy. 


Nor has this Practice e frequent) « ever been attended with 
any apparent ill Conſequences, till ſome Time in Sept. 1728, when 
it happened that one Martha Boyſe, a Servant, who lived with 4 Per- 
{on that ſold great Quantities of this Water, got a Bottle of it from 


her Miſtreſs, and gave it to her Mother Anne Soyſe as a very rich 
Cordial. 


Anne Boyſe made a Preſent of it to Frances Eaton her Siſter, who 


being a Shopkeeper in the Town, gave about two Ounces of it 


to a Woman called ny Wialey, who had bought ſome Goods 
of her. 


Mary Whaley arank about two Thirds of what was filled out, and 


went away. Frances Eaton drank the reſt. Mary Whaley went io 
another Shop to buy ſomewhat elſe, and in about a quarter of an 
Hour after ſhe had drank the Water (as I am informed) the complain- 
ed of a violent Diſorder in her Stomach. She was carried Home, 
and from that Time loſt her Speech, and died in about an Hour, 1 
without Vomiting, or Purging, or any Convulſion. 


The Shopkeeper, Frances Eaton, ſent Word to her Siſter Anne 


Boyſe of what had happened, who came to her upon the Meſſage, 
” and affirmed, that it was not poſſible the Cordial (as ſhe called it) 


could have acl the Death of the Woman ; and to convince 


her of it, ſhe filled out about three Spoonfuls, and drank it. She 


continued talking with Frances Eaton about two Minutes longer, and 


was ſo earneſt to perſuade her of the Liquor's being inoffenſive, 
that ſhe filled out two Spoonfuls more, and drank it off. She was 


hardly well ſeated in her Chair, when ſhe died, without the leaſt 
Groan or Convulſion, 


Frances Eaton, who, as was before obſerved, had drank ve 
above a Spoonful, found no Diſorder in her Stomach, or elſewhere; 


but to prevent any ill Conſequence, took a Vomit immediately, and 
has been well ever ſince. 


Mary Whaley was buried without being 3 by any one, 0h . 


I can find, except the Coroner. I went to ſee Anne Boyſe about 


Twenty four Hours after her Death, bur could not prevail to have 
her opened. She was about ſixty Years old; her Countenance and 


Skin appeared well coloured, and her Features were hardly altered, 


TED — . 


Laurel Water a dangerous Poiſon. 
ſo that ſhe looked like one aſleep. Her Belly was not ſwelled, nor 
had ſhe any other external Mark of Poiſon. 

This Accident brought into Diſcourſe another of the like Nature 
which happened about four Years ſince in the Town of Kilkenny. A 
young Gentleman, Son to Mr —— Evans, an Alderman of the 
Town, miſtook a Bottle of this Laurel Water, for a Bottle of Pian. 
What Quantity he drank is uncertain, but he died in a few Minutes 
complaining of a violent Ditorder in his Stomach. This Affair was 
not much. regarded at that Time, becauſe he laboured under a Di- 


ſtemper, to which, or to an improper Uſe of Remedies, his Death 


was attributed by thoſe about him. 

To ſatisfy myſelf farther as to the Effects of this Poiſon, I made 
ſome Experiments, in Conjunction with a few of my Friends, an 
Account of which follows, 


I. OB. 3, 1/28, We gave a large Setting-Dog three Ounces of 


Laurel Water by the Mouth. In three Minutes he began to be ſtrongly. 
convulſed. His Convulſions continued about five Minutes; after 
which I untied him. He then fell into a moſt violent Difficulty of 
Breathing, Which laſted about eight Minutes, and abated gradu- 
ally; upon which he endeavoured to raiſe himſelf, but could 
not. 

I tied him down again, and gave bl an Ounce and an half more, 
upon which he ſunk at once, and without any Return of his Convul- 
ſions, or Difficulty of Breathing, expired in two Minutes. 

Upon opening the Stomach, I found in it the whole Quantity of 
Water which he had taken; it's Surface was covered with Froth, 
but it was not otherwile altered in it's Colour, Conſiſtence, or Smell. 


The Inſide of the Stomach was not at all inflamed, nor was there any 


viſible Alteration in the Tunica Villoſa. 

The Veins of the Stomach, all the Meſaraic Vilas and likewiſe 
the Vena Cava, were much diſtended with Blood; the Arterizs, on 
the contrary, were remarkably empty. The Liver and Gall- Bladder 
were no Way altered, The Kidneys were unuſually full of Blood, 
and appeared of a bluiſh Colour, almoſt as deep as that of the Violet 


Plumb. Upon making an Inciſion into one of the Kidnizs, the 


Blood flowed in much greater Plenty, and was more fluid than uſual. 
In the Heart there appeared W preternatural, The Brain was 
no way altered. 

II. October 24, We gave an Ounce and a half of the ſame Water to 
2 Bitch of a ſmaller Size. She was immediately let looſe, and in two 
Minutes loſt the Uſe of her Limbs. She attempted ſcveral Times 
to raiſe herſelf, and walk, but ſhe ſtaggered and reeled about, and 
then fell down. She repeated this without ccaſing about five or ſix 
Minutes. At laſt ſhe was violently convulſed, eſpecially in the. 


Muſcles that extend the Head and Hine. About the SPA of a Minute 
ſhe 
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ſhe had that Sort of Convulſion called the Opiſtbotonos, the Back of 
her Head being drawn almoſt to her Tail. 

After this ſhe vomited plentifully, and her Convulſions ceaſed, 
She then lay {till for ſeven or eight Minutes, labouring for Breath 
(though not ſo violently as in the former Caſe) and foaming at the 
Mouth. We gave her an Ounce more of the Water; upon which 
her Difficulty of breathing encreaſed, and ſhe died in two Minutes, 

Upon opening the Abdomen, the 7 porax, and the Head, we found 
every thing in the ſame State as in the former Inſtance, 

III. Oober 25, We gave two Ounces of the Mater to a Dog of 
the ſame Size with the former, which produced the like Appearances 
as in the foregoing Cale. T his Dog was dying half an Hour; for 
the Doſe was not repeated, becauſe he did not vomit up what he 
had taken. Upon opening him, we found every thing in the ſame 
State as in the former Inltance. 

IV. October 26, We gave two Dravis and a half of the Water to 
a Dog of a middle Size, and immediately untied him. He then ran 
abour the Room very briikly for about a Minute, and ſeemed to 
be no Way affected with it; yet he ſoon loſt the Uſe of his Limbs. 
He often attempted to raiſe himſelf, and walk, but ſtill fell down 
again before he had moved two Yards from the Place. 

After this he vomited plentifully, conſidering that he had faſted 
24 Hours, upon which he was ſeized with a Convulſion more violent 
than any of the former Dogs, eſpecially in the Muſcles that extend 

the Head and Spine, Theſe Convullions continued about eight or ten 
Minutes; upon their ceaſing, he lay ſtill, breathing deeply, though 

regularly and ſeemed to be aſleep. In about ten Minutes he raiſed 
_ himſelf, took ſome Food, and walked about tolerably well. We 
left him, and returning after three Hours, we found him era 
: Fecovered. _ 

V. Ofober 28, We injected an Ounce of the Water into the J- 
teſtinum refum of a ſtrong Spaniel Dog, and let him looſe. In the 
Space of two Minutes he began to loſe the Uſe of his Limbs, and 
to ſtagger as the others had done. He was convulſed more violently 
than any of the reſt, and chiefly in the Muſcles of the Neck and 
Spine. The Muſcles of his Eyes were ſtrongly convulſed, which Ap- 

pearence was not obſerved in the other Dogs. He foamed at the 
Mouth, yelled frequently, and breathed with more Difficulty than 
any of the reſt, His Convulſions continued twenty Minutes; upon 
their ceaſing he lay quiet, as though he ſlept, only that his Eyes were 
open. His Limbs were now grown perfectly paralytic. _ 

We raifed him up ſeveral Times, and ſet him on his Legs, but 
he did not attempt to uſe them. He continued in this Way about 
fifteen Minutes longer, and then was ſeized with another violent 
Convulſion, which in five Minutes put an End to his Life. 1 

pon 
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Upon opening the Abdomen, we found the Veins of the Stomach 
and Guts very much diſtended with Blood, as in all the former In- 


ſtances. In the Heart, Lungs and Brain, there was no vilible Al- 
teration. 

VI. October 30, We injected an Ounce and a half of the Water, 
diluted with three Ounces of common Water warmed, into the Anus 
of a ſmall Bitch. Before we could untie her ſhe was ſeized with 


Convulſions, and yelled much. She fell as ſoon as ſhe was looſed, 


and never after endeavoured to riſe. She had Convulſions, and great 
Difficulty of Breathing about two Minutes. She then lay Mill, 
with her Limbs ſtiff and extended, about three Minutes; during 
which Time her lower Jaw was convulſed, and pulled alternately to 
and from the upper Jaw, with a very quick Motion. 

After this her Limbs became paralytic, and ſhe gaſped for Breath 
about two Minutes longer. She was quite dead in ſeven or eight 
Minutes from the Injection of the Clyſter. CT 
In the Abdomen, Thorax, and Brain every thing appeared as 
= - =p 


VII. Nov. 2, We injected half an Ounce of the Water, diluted 
with three Ounces of common Water warmed, into the Anus of a 


ſmall Bicch. In the Space of four Minutes ſhe began to breathe with 
Difficulty. We let her looſe, but ſhe was not able to ſtand, or walk 
without ſtumbling. The Muſcles that extend the Head were convul- 
ſed, and her Fore-legs were affected for three or four Minutes with 


a Tetanus, but had no convulſive Motion. She vomited and purged 
plentifully. She did not yell, nor ſeem to ſuffer much Pain, nor 


did the loſe her Senſes all the Time. In half an Hour ſhe re- 
-cavered; Cs „ 


VIII. The next Day, we injected a Drachm of the Water into the 


external Jugular of the ſame Bitch. She was ſeized with Convul- 


lions as violent as the former, before we could untie her. They 
laſted about five Minutes; after which ſhe recovered gradually, and 


e emen ,, : 5 
IX. Nov. 20, We injected four Ounces of the Water by the 
Anus, without any Dilution, into a ſtrong Dog of a middling Size. 
He was ſeized with Con vulſions and Difficulty of Breathing, in leſs 
than two Minutes after the Injection. He fel! to the Ground as ſoon 
as his Convulſions began, and never once attempted to riſe; nor 
were his Convulſions in any Sort ſo violent, neither did they continue 
ſo long as in the former Inſtances. He bled at the Noſe about four 
Spoonfuls, The Blood was of a very bright florid Colour, his 


Convulſions laſted about four Minutes; after which he became en- 


tirely paralytic, and died in three Minutes more. 
We found the S/9mach, Inteſtines, Liver, Cc. in the ſame State as 
thoſe abovementioned. Upon cutting about an Inch from the lower 
| | „ e | Part 
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ſmall Cur Dog, but he was not in the leaſt affected with it. 


X Laurel Water a dangerous Poiſon. 


Part of one of the Lobes of the Lungs, the Blood flowed from it in 
great Plenty, and appeared more florid and fluid than uſual. | 
X. Dec. 14, We gave five Ounces of Laurel Water by Clyſter to 
a Dog ſomewhat of the Size and Shape of the Italian Greyhound. 
He ſeemed at firſt to be no Way affected with it, but in about five 
Minutes he began to droop, and loſe the Uſe of his Limbs. He 
did not once yell, or ſtruggle, as the others had done, but ſunk gra- 
dually, till he became at laſt entirely paralytic. He had not any 
Convulſion, except a kind of Spaſmus Cynicus, a few Minutes before 
he died, which happened in half an Hour after the Injection of the 


Upon opening the Abdomen, we found the Veins much diſtended 


with Blood, as were alſo the Veins and Sinuſes of the Brain. 


Xl. Dec. 19, We gave three Ounces of the Water in the fame 
Manner to a Cur of the Lap-dog Size. He died in ſeven Minutes, 


without any Convulſion, except a Tetanus in the Muſcles that extend 
the Head. 8 Gee 


The Lauro-Ceraſus being an Ever-green, and abounding with a 


warm eſſential Oil, we imagined that other Ever-greens might par- 


take of the ſame poiſonous Quality. C 
Accordingly we made Trial of a Water diſtilled in an Alzmbic 


from the Leaves of the Zew-Tree, ſo much talked of by the Ancients, 


and whoſe very Shade they ſuppoſed to be fatal to thoſe who {at or 


ſlept under it. 


XII. We gave three Ounces of this Water by Clyſter to a very 


XIII. We alſo gave, by the Mouth, two Ounces of a Water di-. 


ſtilled from the Leaves of the Bay-Tree, to a young Spaniel, without 


any Effect. 3 3 
XIV. We afterwards made an Experiment with the diſtilled Water 
of Box- Leaves, which had a very ſtrong Narcotic Smell, We injected 


five Ounces of this Water, by the Anus, into a ſmall Cur Dog, but 


he was no Way affected with it, though we kept him twelve Hours 
„ »)), Tn Tr Rl ny on 
XV. Being deſirous to know whether the Virulency of Laurel-Ma— 
ter was owing to the Fire in Diſtillation, we poured warm Water 
upon ſome Laurel-Leaves bruiſed, and made a ſtrong Infuſion of 
them. We poured an Ounce of it down a Dog's Throat, balf of 


which was ſuppoſed to enter the Stomach, and five Minutes after 


another Ounce was given in like Manner. The Dog ſeemed to be 


| ſomewhat fick at his Stomach, but was ſoon as lively as ever. 4 
few Minutes after this another Ounce was given to him by the Mouth 


of which we ſuppoſe a fourth Part to have been loſt. He ſoon after 

ſtared, and trembled very much. In five Minutes another Ounce 

was exhibited, upon which he trembled as before, but in a little 

Time he appeared eaſy and lively, 5 
Hi 


lImagin ing 


Laurel Water a dangerous Poiſon. 


Imagining that theſe ſmall Quantities Joſt their Power, during the 
Intervals of giving them, in ten Minutes after his taking the former 
Doſe, we poured down his Throat two Ounces and a halt at once. 
He immediately tumbled on his Back convulſed, and tumbled over 
three or four times, but quickly returned to his Feer, He ſtaggered, 
his Eyes ſtared, and he ſat down like a Dog that is tired. At length 
he ſhut his Eyes, his Neck became extended, and we apprehended 
he was falling into Convulſions; but inſtead thereof he vomited a vaſt 

uantity of indigeſted Chyle, in which appeared a great Portion of 
the Infuſion 3; after which he ſeemed to be perfectly recovered. 

XVI. In about twenty-five Minutes after this we gave the ſame 
Dog by the Mouth two Ounces of the Juice expreſſed from Laurel- 


Leaves, and in about ten Minutes more another Ounce was given him 


in the ſame Manner. In a few Minutes he began to loſe the Uſe of 
his hinder Legs, but he quickly recovered them. Upon his taking 
another Ounce ſoon after the former, he fell into a great Difficulty 
of Breathing, and yelled much. After this he was ſeized with very 


ſtrong Convulſions, which affected his lower Jaw and hinder Legs 


moſt remarkably. 1 5 
In about the Space of five Minutes theſe Convulſions were ſuc- 
ceeded by an entire Reſolution of all the Limbs. He breathed with 
great Difficulty, and very ſlowly. No Appearance of Expiration. 
Sometimes we obſerved two Attempts at Inſpiration without Intermiſ- 
ſion, or cloſing of the Mouth. At other times there was near the 
Space of a Minute between two Inſpirations. N 
After this he was ſeized with a Trembling in his Limbs, and in 
about three Quarters of an Hour from his taking the laſt Ounce, he 
died without any Struggling, with his Tail extendet. I 
There were ſeveral other Experiments made of the ſame Kind, by 
ſome Gentlemen of the Profeſſion here, which correſponded exactly 


with the foregoing, excepting this one Circumſtance, that they were 


of Opinion, that this Poiſon occaſioned an Inflammation in the 
Stomach and Guts. 5 | 


Towards clearing this Diſpute, We, who thought otherwiſe, put 


together the following Hints, from which it appears that the Fact is 
not as they imagined, and that notwithſtanding we find, upon an 
Animal's being killed by this Poiſon, the Veins greatly diſtended 
with Blood, yet there is not any Inflammation produced by it. 


I do not know any thing that will illuſtrate this Matter better, 
than the Analogy which may be obſerved between the Convulſions 


_ occaſioned by the Epilepſy, and thoſe which are the Effect of Laurel 


„„ | | . 
For Inſtance, in the Epilepſy, the Body is univerſally convulſed, 

eſpecially the Muſcles of the Neck, the Tongue, the lower Jaw, and 

thoſe of the Arms, 1 


Aaa 2 The 
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The Effect of theſe Convulſions is this: The Heart beats with un. 
uſual Violence and Frequency, the neceſſary Conſequence of which 
Is, that the Blood will be thrown in greater Plenty from the Arteries 
into the Veins. But becauſe the Muſcles compreſs the Veins more 
than the Arteries (whoſe Syſtole does enable them to overcome that 
Preſſure) therefore the Blood, which is ſtill puſhed forward by the 
Syſtole of the Heart into the Veins, will be retained there by the 
aforeſaid Preſſure of the Muſcles, and will return in a "ry ſmall 
Quantity to the Heart, 

For Example, the Abdominal Muſcles being convulſed, preſs the 


Stomach and Inteſtines upon the Vena Cava aſcendens, and likewiſe upon 
the Vena Porte ; by which Means the Blood, returning from the 


lower Extremities, is retained in thoſe Veſſels. Accordingly we lee 
the viſible and immediate Effects of this Preſſure are the forcing out 
the Excrements of the Bladder and Inteſtines, and very frequently the 
Profluvium Seminis. 

Ia like Manner the Preſſure of the Muſcles of the Neck, Tongue, 
and lower Jaw upon the Jugular Veins and their Branches, will not 
ſuffer the Blood to return to the Heart by the Vena Cava deſcendens. 

To this we may add the Preſſure of the Diaphragm and Ribs upon 


the Lungs, by which Means the Trunks of the Vena Cava aſcendens 


and deſcendens are compreſſed at their Inſertion into the Heart. 
Hence follows that frightful Blackneſs of the Face during the 
Paroxyſm, and the prodigous Swelling of the Veins of the Head, 


eſpecially the Temporal. 


The neceſſary Conſequence of all this muſt be, that if the Con- 


vulſion laſts long enough the Man muſt die, on Account of the Blood 
being thrown out of the Arteries into the Veins, and not returning 


to the Heart. And I make no Queſtion, that if ſuch a Perſon was 


opened after Death, we ſhould find the Vena Cava, the Vena Poric, 
the Veins and Sinuſes of the Brain, together with all their ſmallelt | 


Ramifications, very much diſtended with Blood, and the Arteries on 

che contrary almoſt empty. 

But if the Epileptic Convulſion ceaſes before the Circulation of he 

Blood is entirely ſtopped, then all becomes calm again, the Preſſure 

is taken off the Veins, the Blood returns to it's uſual Courſe, and in 

a few Hours the ick Perſon 1 1s perfectly recovered. 

And yet all this violent Convulſion of the Body, this prodigious 

Diſtenſion of the Veins, and Interception of the Courſe of the Blood 

paſſes without any Inflammation, as appears from the ſpeedy Re- 
covery of the ſick Perſon : For if the Convulſion had occaſioned an 


Inflammation, a Fever muſt neceſſarily have enſued, which would 
diſcover itſelf by manifeſt Tokens, and would require a much longer 


J'ime for it's Abatement. 
Let us now obſerve the Analogy between theſe Appearances, and 


We 


Laurel Water a dangerous Poiſon. 


We find by Experiment, that an Ounce, or even two Drachms 


and a half, of Laurel Water will occaſion more violent Convulſions than 


three Ounces, or even five of it. Exp. 4, 5 to 11. If therefore an 
Inflammation was the neceſſary Conſequence of this Water being 
taken into the Stomach or Guts, the more violent the Convulſion is, 
the greater the Inflammation ovght to be. 


On the contrary we find, that the more violent the Convulſion is, 


the greater is the Probability that the Creature will recover. Exp. 4. 

to 7. And when it ſo falls out, the Manner is exactly the ſame as in 
the Recovery of an Epileptic Perſon. In a few Minutes the Crea- 
ture becomes as briſk as if no ſuch Thing had happened. 


| Now if an Inflammation was at all the neceſſary Conſequence of 
this Poiſon, though the Creature recovers, yet there muſt be ſome 


Inflammation, greater or leſs, produced, which muſt occaſion more 
violent and laſting Symptoms. But ſince none ſuch appear, ſince the 
Recovery is ſo ſudden and effectual, it is the ſtrongeſt and plaineſt 
Argument, that there is not any Inflammation produced, 


If the Laurel Water is adminiſtred to the Quantity of an Ounce or h 


more, the Creature unavoidably dics in a few Minutes, and upon 


opening him the Appearances are theſe. Both the Trunks of the 


Vena Cava, and all the Ramifications of the Meſeraic Veins are 


greatly diſtended with Blood. Theſe Veſſels are eaſily diſtinguiſhed 


from the Arteries, not only by the Thinneſs of their Coats, but alſo 


Hy the Colour which the Blood exhibits to the Eye. Now I conceive 


that all Inflammations have their Beginning in the Arteries, and that 
they are produced, becauſe there is no free Paſſage for the Blood 
into the Veins. But if once this Paſſage becomes free (as in this Caſe 


it ſurely is, for we find all the Veins diſtended with Blood beyond 
their natural Dimenſions) the Inflammation 1s then at an End, the 


_ Cauſe which produced it being taken off. 
Moreover, the Fact laid down, that the Veins are preternaturally 


diſtended with Blood, does neceſſarily conclude, that the Arteries 


are not diſtended with it, and conſequently that there cannot be any 


Inflammation; ſor if the Quantity of Blood is encreaſed in the Veins, 


it muſt be proportionably diminiſhed in the Arteries. 


To what has been ſaid, we may add the following Obſervation ; 


viz. that if there was any Inflammation produced by this Poiſon, it 
ought to appear moſt remarkable on the Inſide of the Stomach and 


Inteſtines, becauſe of the immediate Contact it has with thoſe 


Parts. 


All other Poiſons which occaſion Inflammations in the Stomach and 


Guts, do firſt operate upon the Blood- Veſlels, and corrode the Parts 


inflamed. They occaſion Vomitings and Fluxes of Blood, which at 


length terminate in Convulſions. 


One 


373 


374 


On the Poiſonous Quality of rhe Laurel Water. 


One may very eaſily be deceived upon opening the Stomach of a 
Dog, and may miſtake the Redneſs of the Tunica Villoſa for an In- 
flammation. =” 

The inner Coat of a Dog's Stomach is naturally of a ruddy Fleſh. 
colour, and therefore of all domeſtic Animals a Dog has the quickeſt 
and ſtrongeſt Digeſtion. Accordingly we fee, that they twallow 


| Bones, and digeſt them perfectly well; and although they are but 


half chewed when taken into the Stomach, yet they are at laſt re. 
duced to as ſoft a Conſiſtence as any other Part of their Aliment, 


Ir is for this Reaſon, therefore, that the Stomachs of Dogs are more 


plentifully ſupplied with Blood than thoſe of other Animals; by 


which Means not only the muſcular Force of the Stomach, but it's 


Warmth alſo, which is the principal Inſtrument of Digeſtion, is very 


much increaſed. + | 


An Antidote to 
this Poiſon, by 
Dr John Rut- 
ty. No. 418. 
pag 100. 


N. B. The 15th and 16th Experiments were communicated to me 

by Dr Stephens, a Fellow of our College of Phyſicians, 

2, Bole, Vinegar and Milk were given to a Dog which had ſwal- 
lowed ſome of the Laurel Water: The Bole and Vinegar were not 
obſerved to do much good, but the Dog which drank the Mil re. 
covered without any bad Symptoms; but at that Diſtance of Time 


the Doctor could not recolle& the Pr oportions that were given: He 


thinks a Fint of At, Et: 


Experiments 
concerning the 
poiſonous 
Quality of the 
Laurel Water, 
by Cromwell 
Mortimer, 
. 
Sec. No. 420. 
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3. I took a Peck of Laurel Leaves, and put them into an Alem- _ 


bic with three Gallons of Water, which 1 diſtilled in the common 
Way. The Fire at firſt being too hot, there came over an Oilineſs 


with the Water, (I.) which made it appear milky, till about half a 


Pint had run: This taſted and ſmelt very ſtrong like Apricock Ker- 
nels, as did the next Running, (2.), which was clearer. I kept the 

firſt Quart by itſelf; then I drew off another Quart, (3.) which was 
not near ſo ſtrong in Taſte or Smell, but rather reſembled Black- 
Cherry Mater: The Remainder was almoſt inſipid. The Leaves 
after the Diſtillation looked browniſh, were brittle, and taſted vitter 


without the Roughneſs or Apricock-Kernel Flavour, which they have 
while freſh, e 5 e | 


In the Afternoon of the ſame Day I took a Mungrel Puppy, | 
weighing two Pounds and an half, about ſixteen Days old; it had 


ſucked the Bitch in the Forenoon, but had now faſted ſix Hours. I 


took one Ounce of the third Water, and gave ſome of it to the 
Puppy, gradually by Tea-Spoonfuls, that it might the better ſwal- 


low it. When ic had taken half the Quantity, I let it go; it walked 


about pretty ſtrongly for five Minutes, when it began to foam at 
the Mouth, and ſoon after vomited up ſome curdled Milk, and then 
diſcharged the Faces alvinæ, after which the Sickneſs ſeemed to go off: 
I then gave it three Tea-Spoonfuls more; in ten Minutes it began 

to ſtagger, and draw it's hind Parts after it; it ſat upon it's Breech, 


whined, and made ſeveral Efforts to vomit, but never brought any 


thing 
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thing up; and then again would walk about, and ſit down and whine, | 
and again ſeem to recover for about fifteen Minutes longer: Then 
thinking the ſecond Water would diſpatch it ſooner, it ſeeming to be 
very uneaſy, I took one Ounce and half of the ſecond Running : I 
gave it firſt three Tea Spoonfuls, and let it down, when in two 
Minutes time it became ſtrongly convulſed, put out the Tongue, and 
made ſtrong Efforts to vomit, but to no Effect; it could not ſtand, 
but lay with it's hind Legs ſtretched out: Five Minutes after I gave 
three Tea Spoonfuls more, when it was ſtronger convulſed, rolled 
over and over ſeveral times, drew it's Head back to it's Rump, then 
lay on it's Side and panted much: About eight Minutes after, I gave 
it two Tea-Spoonfuls more and it had freſh and ſtrong Convullions, 
but kept lying on it's Side, and thus ſtretching out it's four Legs one 
after another, drawing in it's Flanks very quick; in fifteen. 
Minutes more it died, being in all about an Hour from the firſt 
Doſe. 15 = = 
An Hour after it was dead I opened it, and found all the Con- 
tents of the Abdomen well; the Stomach was diſtended with Wind, 
it appeared empty of Milk, bur full of Froth, and a clear Mucus of 
a much thicker Conſiſtence than the Liquor Gaſtricus naturally is; 
| they had no Smell at all, the inſide of the Stomach was not at all 
| __ inflamed. „„ e | 
2 On opening the Thorax I found the Lungs a little redder than 
| natural, with ſome Veſſels on the outward Membrane of them very 
| turgid : On cutting them out a pretty deal of clear red Blood ran 
from them. The Veins and both Ventricles of the Heart were turgid 
and full of coagulated Blood, of a dark brown Colour, which tinged 
my Fingers of a dirty yellow, as if ſome Gall had been mixed with 
it. There was no Blood in the Arteries; the Foramen Ovale was 
open. „ „ 
"On opening the Head, the Dura Mater appeared livid, as if 
bruiſed, it's Veſſels and the Sinus falci-formis were turgid and full of 
the ſame Blood, as the Heart and Veſſels near it. T he cortical Sub- 
{tance of the Brain looked of an unuſual livid Colour. 
Next Day about Five in the Afternoon I took a large Maſtiff 
Dog weighing ſeventy-five Pounds. We tied him to a Poſt as he 
ſtood on his Legs, one holding him ſtrongly by the Tail, be being 
very fierce and unmanageable: We injected per Anum three 
Ounces of the ſecond Running; in five Minutes he trembled and 
E ſtaggered much, would let us handle him, he drew his hind Legs 
; after him, tumbled on his Head, panted and ſlabbered, but gradually 
1 recovered fo as to ſtand up, though reeling and often ſinking with his 
hind Legs. Fifteen Minutes after, we injected one Ounce more; 
he immediately ſtaggered and ſunk behind, ſoon after he made Water 
plentifully. We then led him to another Kennel, where he ſoon dil- 
charged the Faces alvinæ plentifully, but of a hard Conſiſtence: 
CO EY ne 
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he was very quiet when I did not ſtrike him; in a few Minutes he 


Victuals, but thro' Hunger he eat ſome of the Straw he lay on, as 


 ſhewed great Difficulty of breathing, ſnuffing up the Air with his 
not then ſtand on his hind Legs: He often ſhook his Head, as if 


e 

O the Poiſonous Quality of the Laurel-Water. 
The Faces ſeemed moiſtened with the laſt injected Ounce, which J 
imagined came away by this Stool; I therefore immediately injected 
another Ounce, upon which he ſeemed more uneaſy than before, 
tumbling on one Side, and in about ten Minutes after, he fel] faſt a. 
lleep, breathing with Difficulty ; halt an Hour after, I rouzed him, 
found him ſlabbering, drowzy, ſinking behind, and giddy : About 
an Hour and a Quarter after the firſt Injection, I found him as before, 
but provoking him with a Stick, he bit at it, and tho? naturally fierce, 


reeled and fell a ſnoaring again: About Nine at Night he ſeemed very 
well, only drowzy. We left him all that Night without Water and 


we found afterwards upon opening his Stomach. Next Morning, we 
gave him Water and Bones; he drank greedily, and eat the Bones, 
Bread, and whatever was given him, ſeeming perfectly recovered and 


well all Day and the next Night, only very thirſty, and a little 


drowzy, but perfectly gentle, 


About Nine o'Clock the next Morning, we faſtened him to a Poſt, 
and put a Rope into his Mouth, by which his Noſe was tied faſt to a 
Rail, great Care being taken that there ſhould be no Rope about his 


Neck ſo tight, as to hinder his ſwallowing or his breathing: I then 


gave him three Ounces of the ſecond Running, at three times, with a 
Horn, ſuch as they drench Horſes with; he ſwallowed it with great 
Difficulty, and guggled ſome up again: To prevent which, I thruſt 
the Horn a good way down his Throat. We then untied him from 
the Poſt, to ſee how he could walk, but he inſtantly reeled, fell down, 
rolled over and over, diſcharged much Urine, and ſome hard Fzces 
alvinæ, had no motion to vomit, but dribbled much, panted, and 


Noſtrils, holding his Noſe up, as he fat on his Breech; for he could 


ſtung by ſome Fly: He gradually recovered, and in about twenty 
Minutes time could walk about very ſteadily on all his Legs, tho? he 
ſtill appeared weakeſt behind: Wherefore imagining he might linger 

a long time, or perhaps recover entirely, we made him faſt again, 
and gave him three Ounces more, near half of which he ſpilt; and 
indeed out of the ſix Ounces, I don't believe above three or four 
entered his Stomach: He gave one terrible loud Howl, and ſunk 
down at once, before we could untie him from the Poſt, to fee whe- 
ther he could walk or not. He never offered to riſe again, but lay 
on one Side, panted, hung his Tongue out, and ſlabbered much, 
ſtretched all four Legs out three or four times, and was quite dead 
and motionleſs in about five Minutes time. I did not obſerve any 
Convulſion in the Muſcles of the Neck and Back, nor was his Head 
and Tail drawn nearer together, as in the Puppy. 1 


About 
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About half an Hour after I opened him, being ſtill warm. I found 1889 5 
the Bladder contracted and empty; the Rectum lightly inflamed, the 
ſmall Guts not diſtended with Wind, but contracted, and almoſt cloſe ; 
the Bile was evacuated in a great Quantity into the Duodenum, and 
was very thick, appearing like congealed Honey; the Gall-bladder 
was almoſt empty; but what remained in it was as thick as the other; 
to the Inſide of the Gall-bladder there adhered ſeveral Excreſcencies 
in Form and Size of Lentils, like Drops of ſoftiſh yellow Wax: The 
Liver was exceedingly inflamed, and almoſt livid: The Stomach was 
contracted near the Pylorus, and again about three Inches above it; 
we found ſome pieces of Bone in it, a pretty deal of Straw, and 
about two Ounces of Fluid, which ſmelt ſtrong of the Laurel Water; 
but no Mucus, as in the Puppy: Some of the Villi ſeemed ſlightly in- 
flamed, the Blood Veſlels being very turgid: There was a great deal 
of Mucus in the Oeſophagus, which did not ſeem inflamed. The Lungs 
appeared exceedingly contracted, and very red and inflamed. The 
Vena cava and all the Veins were vaſtly diſtended, and the Blood ia 
them coagulated, tho' the Body was yet hot. There was little or no 
Blood in the Aorta; only on preſſing it, a ſmall Quantity of a tran- , 
| ſparent Fluid, which I took for Serum, flowed out of it. The Blood 
was ſtrongly coagulated in the right Auricle and Ventricle of the 
Heart, being of a very dark Colour, and filled them quite; but the 
left Auricle and Ventricle contained only a ſmall Clot of congealed 
Blood, which looked more red and florid : I kept ſome Clots of the 
Blood out of the Vein, and allo out of the left Ventricle, twenty-four 
Hours, but neither of them liquified or run into Serum. I had the 
Head cut off, but Buſineſs preventing, I did not open it till twenty- 
four Hours after; a great deal of Blood drained from it, and upon 
opening it, the Veſſels did not then appear diſtended, but the Dura 
Mater looked livid: There was no Blood at all in the Sinus falci— 
formis; the Brain looked very well; the Veſſels of the Plexus Cho- 
roides in each Ventricle were not diſtended, but livid, nor were 
they burſt, there being no Extravaſation in the Ventricles, only 
a very ſmall Quantity of Lymph; which was the Caſe likewiſe 
of the Pericardium, which had not above a Tea Spoonful of Water 
os . | | 
In both theſe Inſtances this Poiſon ſeems to act by coagulating the 
Blood; fo that it can't paſs the Lungs or Brain: And I take it that 
the Puppy lived longer than the great Dog ; becauſe in the Puppy the 
Foramen Ovale was open, by which the thickened Blood could paſs, 
and perform a few Circulations more than it could have done, had it 
had the Lungs to paſs thro'; and that in the Puppy the Brain was the 
Part the moſt affected, as was evident from the Convulſions it had. 
Whereas the Dog was little convulſed, but ſeemed to die of a Diffi- 
culty of Breathing; and the greateſt Accumulation was found at the 
right Ventricle of the Heart. on. TE 
", V Oh Yi. Fatt i, Bbb . 
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Of the Poiſonous Quality of the Laurel Water. 
TI got a middling ſiz'd Spaniel and poured ſome Laurel Water 
down his Throat: He ttruggled pretty much at firſt, and whined : 
but when about an Ounce and halt of it was down, he ceaſed ſtrug- 
gling ; that he might not be too long a dying, as much more was 
given him; he ſpilt about one third of the whole Quantity : He waz 


then laid down on the Ground, bur never offered to get up, on 


ſtretching out his Legs, expired preſently. Mr Ranby, opened him 
immediately; there was about two Ounces of the Laurel Water 
found in his Stomach, and ſome frothy Mucus ; the Veins in genera] 


were very turgid, but the Blood was ſtill fluid; and indeed we could 


diſcern no Alteration in any of the Viſcera. . 
I gave four Ounces of Laurel Water to Dr Porter, who forced 


three Ounces down a pretty large Dog. The Creature inſtantly re. 
turned about two Ounces by Vomit, clear and unaltered ; in a few 
Minutes he grew prodigiouſly convulled, ſoon after became motion- 
leſs, and to all appearance was dying. Within ten Minutes he vo. 
mited a ſecond time, and threw up a ſmall Quantity of a viſcid green, 


and very frothy Matter: From which Moment he began to recover, 


and within half an Hour was perfectly well. He was kept in the 


Yard all Night, and the next Morning not the leaſt Diſorder being 
to be perceived in him, he was turned out of Doors 

About half an Hour after Six in the Evening I gave about half 
an Ounce of the Laurel Water to a middle-fized Spaniel weighing 


near ſixteen Pound, which he ſwallowed with great Reluctance. 


He remained about a Minute and halt on his Legs; he then began 


to reel, and in about three Minutes more fell into moſt violent Con- 
vulſions, and his Neck and Tail were ſtrongly drawn toward each 
other; he neither vomited nor purged, but we expected he would 


expire every Minute, the Convulſions being ſo exceedingly ſtrong, 


when ſcme of the Company called for ſome Milk, in order to try 


whether it would prove an Antidote to ſo deſperate a Poiſon, We 
poured a little Milk into his T hroat, which ar firſt he could not 


 1wallow, but guggled it up again as if almoſt ſtrangled with it. 


After ſeveral Trials he began to ſwallow ſome, about a ſpoonful at 


a time, and ſeemed a little relieved, his Convulſions leaving him, 
only fetching his Breath very hard; but he lay ſtill and ſnorted, as 


if in a profound Sleep; and the Milk frothed out of his Noſe: On 
rouzing him, he opened his Eyes, and ſwallowed the Milk better, 
which ſeemed to revive him much ; ſo that the Company imagining 
he would entirely recover, went away. I ſtaid ſome time longer, 


till at laſt he began to lap the Milk himſelf when held up to it: He 


vomited up a pretty deal of Milk, which relieved him more; and 
then he lapped again, but could not ſtand on his Legs. I left himin 
this Condition about ſeven o'Clock, thinking he would have recover- 
ed, and left Orders that he ſhould have a Pan of Milk, and another 


of Water, about a Pint of each, ſet by him, and that he ſhould be 


1 kep! 


Sugar made from the Juice of the Maple Tree. 
kept ſhut up all Night.. About eleven o' Clock he was ſeen walk- 


ing about; but next Morning he was found dead, after having drank 
up all the Milk and Water, and having vomited and purged pretty 
much, 

XXVII. Maple Sugar is made of the Juice of Upland Maple, or 7h, Method of 
Maple Trees that grow upon the Highlands, You box the Tree, as mating Sugar 
we call it, i. e. make a hole with an Axe, or Chizzel, into the Side /7% 17 4 
of the Tree, within a Foot of the Ground; the Box you make may P Now 
hold about a Pint, and therefore it muſt ſhelve inwards, or towards England, 4y 


the bottom of the Tree; you muſt alſo bark the Tree above the Box Paul Dudley, 


to ſteer or direct the Juice to the Box. OS 
You muſt alſo Tap the Tree with a ſmall Gimblet below your Box, 27. WOT RY 


ſo as to draw the Liquor off. When you have pierced or tapped 
your Tree, or Box, you put in a Reed, or Pipe, or a bit of Cedar 
ſcored with a Channel, and put a Bow], Tray or ſmall Caſk art the 
Foot of the Tree, to receive your Liquor, and fo tend the Veſſels 
as they are full. 

After you have got your Liquor, you boil it in a Pot, Kettle, © or 
Copper. Ten Gallons will make ſomewhat better than a pound of 
Sugar, 

e becomes Sugar by the thin part evaporating in the boiling. 
for you muſt boil it till it is as thick as Treacle. Ten Gallons mult 
boil ti] it comes to a Pint and half. 

A Kettle of twenty Gallons will be near 16 Hours in boiling, 
before you can reduce in to | three Pints; a good Fire may do it 
ſooner. | 

When you take it off, you muſt keep almoſt continually firing 
it, in order to make it Sugar: otherwiſe it will 1 as hard as a 
Rock. - | 

Some put in a little Beef Suet, as bin as a Walnut, when they 
take it off the Fire, to make it turn the better to Sugar, and to pre- 
vent it's candy ing, but it will do without. A good large Tree will 
yield twenty Gallons. The Seaſon of the Year is from the wt 
ning of February to the beginning of April. 

Mr Dudley in a following Letter adds this Note. 

I have nothing to add to my Chapter of Maple Sugar, but that our 
Phyſicians look upon it not only to be as good for common uſe as 
the Weſt India Sugar, but to exceed all "other for it's Medicinal c 
Virtue. 

XXVIII. The Apple, that produces the Moliſſes, is a Summer- Anew Sort of 
Sweeting, of a middling Size, pleaſant to the Taſte, and full of Juice, Moloſſes ud 
ſo that ſeven Buſhels will make a Barre! of Cyder. The manner of / Apple,; ly 
making it is thus; you grindand preſs the Apples, and then take the the gane, No. 
Juice and boil it in a Copper till three Quarters of it is waſted, 37“ P. 23“ 
which will be done in about ſix Hours gentle boiling ; and by that 
Time it comes to be of the Sweerneſs and Conſiſtency of Mole//es. 
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Some of our People ſcum the Cyder as it boils, others do not, and 
yet there ſeems to be no great difference in the Goodneſs, 
This new Moloſſes anſwers all the Ends of that made of the ſweet 
Cane imported from beyond Sea. It ſerves not only for Food and 
brewing, but is of great Uſe alſo in preſerving of Cyder; two Quarts 


of it put into a Barrel of rack*d Cyder, will both preſerve and give 
it a very agreeable Colour. 


| - The Apple Moloſſes was diſcovered a few Years ſince, by a Gentle. ; 
| man * of my Acquaintance, at Woodſtock, in this Province, a Town ; | 
remote from the Sea, and where the Weſt. India Moloſſes is dear and 3 
ſcarce; he ingenuouſly confeſſes the Diſcovery was purely accidental; 
| but ever ſince he has ſupplied his Family with Moloſſes out of his 
| Orchard, and his Neighbours alſo now do the like to their great 
| Advantage. 8 3 
Our Country Farmers run much upon planting Orchards of theſe 
Sweetings, for fatting their Swine, and aſſure me it makes the beſt 
ſort of Pork. And I know the Cyder made of them ro be better 
than that of other Fruit for Taſte, Colour, and keeping. 
8 XXIX. A Friend of mine having cauſed ſome Aſhen Pipes (that 
iam +7 brought Water to his Fountain during at leaſt twelve Years) to be 
from rotten taken out of the Earth, they were left in a Yard not paved, where 
Wood, by Mr they rotted almoſt entirely: But in their room there did ſhoot forth 
5 * 1 from the Earth, a little Foreſt of Aſh-trees. They are now in a. 
Genev, Ne. flouriſhing Way, and about 3 or 4 Foot high. It is remarkable, 
413. P. 282. that more than fifty young Trees are ſprung up exactly where the 
Pipes had been laid, and no where elſe in the Yard. There is no 
Alh-tree there about, nor perhaps at a very great Diſtance, the Yard 
| | being in the Town. So es „ 
3 A Botanical XXX. Any body, that is acquainted with my Writings concerning 
Ave . % the Natural Hiſtory of Swiſſerland, will be ſenſible that we ſtill want 
rd 2 a Botanography, or Deſcription of the Plants, which is one of it's 
iftory M6 | , | i | 
Plants of principal Parts; nay, that to which I chiefly have applied myſelf, 
Swiflerland; and 1 dare add, without Offence to the cenſorious, which the World 
by Jobn: oe has long been in Expectation of : ſome Obſervations diſperſed in my 
27 O. F. E. g. Itinera Alpina, publiſhed at London and Leyden, have raiſed a Deſire 
Tranſlated by for it among Botaniſts, It will thence appear to every one who ap- 
Mr Zollman, plies himſelf to a Study as difficult as it is delightful, that I ſpared 
7. K. S. N.. neither Labour nor Expences in ſearching after Plants of all Kinds 
+7 F.*7 that grow ſpontaneouſly in Swiſſerland, and deſcribing them in the 
Places where they grow, in gathering them into Herbals, in compar- 
ing them with the Deſcriptions and Characters given of them by 
Gejner, the Bauhin's, Ray, Tournefort, Boccone, and others, in ſepara- 
ting what ought to be ſeparated, in joining what ought to be joined, 
in reſolving what is dubious, in retrenching what is ſuperfluous, in 


J. Chandler, EG 
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ſupplying what is defective, in ſhewing the Uſe of native Plants, 
and trying them myſelf in my Practice. Of theſe my Hiſtory of 
Swiſs Plants which I am now hard at Work upon, is to conſiſt: 
Of which, and it's Method, I intend now to give a brief Account, 6 8 
and draw up a Sort of Plan of it, in order to engage other Perſons 
by this Invitatory Paper, as I may call it, to join with me in this 
Labour. e : N 
This Work will be in the Form of a Dictionary, to the End it 
may ſerve at the ſame time for an Index. I therefore am diſpoſing 
in an Alphabetical Order, the Various Kinds and Characters, ſub- 
joining to each of them the proper Species hitherto obſerved in Swy/e 
ſerland, either by myſelf or by others, together with the ſynonymous 
Names uſed by the different Authors, which are again to be inſerted 
in their proper Places, according to the Order of the Alphabet. I 
am adding, and remarking under each Plant, whatever ſeems to be 
wanting in their Deſcription by other Authors, or is any ways ne- 
ceſſary for the fuller Knowledge of them, or is applicable to Medi- 
cinal or other Uſes. Beſides other Prints, there will appear in the 
Work itſelf thoſe of Fuchſius in Folio, I having purchaſed the 
Original Plates. I would add all the Alpine Plants, had I fome Pa- 
trons at Hand who would bear the Expence of engraving the Copper 
Plates, or doing the wooden Cuts; an Aſſiſtance which may be beſt 
expected from the Eugliſb Nation, and their Society. „„ You 
XXXI. The Company of Apothecaries of Londoon, having, in the A Catalgue 
Year 1673, eſtabliſhed a Phyſic-Garden, which they have ſince fur- V Tu pre: 
niſhed with a great Variety of Plants, for the Improvement of their Grapes mo 
Members in the Knowiedge of Botany; Sir Hans Sloane, Bart. in 1y :he Ps 
order. to encourage and promote an Undertaking ſo ſerviceable to the ) / Apothe- 
Public, has generouſly granted to the Company the Inheritance of ties % Lon- 
the ſaid Garden, being part of his Eſtate and Manor of Chelſey, on _ 8 | 
cohdition that it be for ever kept up and maintained by the Com- def te 
pany as a Phylic-Garden ; and as an Evidence of it's being fo main- Hans Sloane, 
tained, he has directed and obliged the Company, in Conſideration 54% ; 
of the ſaid Grant. to preſent Yearly, for ever, to the Royal Society, 
at one of their weekly Meetings, fifty Specimens of Plants, that 
have grown in the ſaid Garden the preceding Year, which are all to 
be ſpeciſtcally diſt inct from each other, until the Number of 2000 
Plants be completed. Which Specimens, together with thoſe that 
are to follow them in ſubſequent Years, will, by order of the- 
Royal Szciety, be carefully preſerved for the Satisfaction of ſuch cu- 
rious Perions, as may deſire to have recourſe to them. 
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1731: 
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1731. 
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5 1729 
1727. 
1727. 
1730. 

Wy OY 
1730. 
1730. 
1729. 
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1729. 


1731 454. Alaternoides Africana, Ericæ foliis, floribus al. 


1725 · 
1727. 
1725. 

1726. 


1726. 


| 1726. 


-# Catalogu of Plants, 


The catalogue by Mr Isaac RANp. F. R. 8. 


Abenden Dod. 656. 
. Abutilon Americanum, foliis variis, flore eleganti 


cæruleo calyce inſidente. 


. Abutilon Americanum folio longius cuſpidato, fructu 


' quinquecapſulart, 


404. 


354. 
352. 


353. 


253. 
1727. 


Acer Fraxini foliis, ſerratis. 
trifidis S N Virginianum. Pluk. Phyt, Tab. 
F893. Fi 4 

. Acetoſa Dcieni folio, Neapolitana C. B. 114. 

Acetoſa velicaria peregrina Hort. Eyſt. 

Adhatoda Zeylanenſium. Hort Lugd. Bat. 642. 

. Ageratum breviori & latiori folio. 
ſuaveolens, corymbis IE: S magis compactis. J. 


Abutilon Americanum, fructu ſubrotundo pendulo, 


e capſulis veſicariis criſpis conflato. 


. Aburilon Americanum, viſcoſum, graveolens, mini- 
mo flore & fructu. 


1. Abutilon Carolinianum, reptans, Alceæ foliis, axles 


flore. 


Acer maximum, follis 


Plarmica lutea, 


Inſt. 497. 


. Ageratum foliis ſerratis. C. B. 221. Ageratum pleriſ- 


que; Herba Julia quibuſdam J. B. 111. pag. 142. 
Ageratum Hiſpanicum; amplioribus — floſculis 
minoribus. 

Agrimonia minor; flore albo. H. E. Boer. Ind. 
Agrimonia odorata. Cam. Hort. 

Agrimonia officinarum. T. Inſt. 30 f. 


cantibus & muſcoſis. H. Amſt. 11. pag. 1. 


Alcea Afra, fruteſcens, folio Groſſulariæ; flore 
parvo rubro Boer. Ind. alt. 271. 


254. Alcea Afra, fruteſcens, Groſſulariæ folio ampliore ; 


152, 
255. 


unguibus florum atro- rubentibus. 


Alchimilla Alpina, pubeſcens, minor, H. Reg. 


Par. 
Alchimilla montana minima Col. Ecphr. 1 


151. Alchimilla vulgaris C. B. 319. 


203. 


205. 


Alkekengi Barbadenſe, patulum, parvo flore; fructu 
amplo mucrone productiori. 
Alkekengi Curaſſavicum, foliis Origani incanis, ſlore 


viete Sulphureo, fundo parpureo Boer. Ind, alt. II. 
p. 66. 


204. Ae Indicum majus, T. Inſt. 1 51. 


206. 


206. 


207. 


258, 
259. 


260. 
257. 
256, 


53. Alyſſon veronicæ folio T. Inſt, 217. Burſa Paſtoris No 


455. 
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Alkekengi Verticillato ſimile; foliis anguſtioribus, No. 399. p. 293. PRAP 1726. 


utrinque a cuminatis, 


amplo fructu minimo. 
Althæa arborea, folio amplo , reed 


Althza Dioſcoridis & Plinii C. B. 
Althæa Dioſcoridis & Plinit, Wie magis angulato. No. 


T. Inſt. 97. 


Althæa fruteſcens Bryoniæ folio. SB: 316. 


Althza fruteſcens, folio acuto, re flore, C. B. 
316. 


major loculo oblongo. C. B. Prod. 
Amaranthoides humile, Polygoni folio, Sloan, Hiſt, 
Jam. Tab. 36. f. 2. 


No. 


Alkekepgi Virginianum perenne majus; flore Juteo No. 399. p. 293. 


No. 
No. 


40%. p. 1. 
407. p. 1, 
407. p. 1. 


407. p. 1. 


No. 407. p. 1. 


261. Ambroſia gigantea, inodora; foliis aſperis trifidis No. 407. p. 1. 


456. 
208. 
355. 


408. 
406. 


407. 


356. 
460. 


Ane monoſpermos Afra; folio Jacobææ, 
laciato flore aurantio pulcherrimo Boer. Ind. alt. 
1005 - 
Anemonoſpermos An folio Cardui Benedicti 
florum radiis intus albicantibus Hort. Amſt. II. 45. 
; Anemonoſpermos Africana, folio minus laciniato, 


Baniſt. Cat. Raii. Hiſt. Ap. 1928. 
52. Ambroſia maritima, Artemiſiæ foliis inodoris, clatior No. 383. P. 93. 


H. Lugd. Bat. 

Ammi majus foliis plurimum Weite & nonnihil criſ- 
e 

Ammi perenne Mortis, Umb. 22. 
 Anapodophyllon Canadenſe Morini. T. Inſt. 23 


Anemone Virginiana, tertiæ Matthioli ſimilis, Tore 


parvo. Par. Bat. 18. 


flore intus aureo, foris punicante. 


Anonis Americana; folio latiori, ſubrotundo. T. Inſt. 
409. 
. Anonis pulchra viſa; ' folio Ciceris ; Ornithopodii 


ſiliquis, annuentibus; Hort, Cath. 18. 

Aparine minima, D. Sherard. Rail. Syn. Ed. 2. 118. 
1 2 ſemine Coriandri ſaccharati. Park. Theat. 
507 

Aparine ſemine læviore, Rai Hiſt, 484. 
Apocynoides ſubhirſuta z floribus aurantiis. 
Apocynum Americanum foliis' Androſæmi majoris, 
flore Lilii Convallium, ſuave rubentis H. R. Par. 


No. 399. p. 293. 


No. 417. p. 1. 


No. 376. p. 280. 


tenuiter 


No. 412; p. 219; 


No. 422. p. 223. 


No. 422. p. 223. 
No. 122: p. 223, 


No. 422. p. 223. 
No. 417. p. 1. 


461. Apocynum erectum folio oblongo, flore umbellato, | 


petalis coccineis reflexis Sloane Hiſt, 1. 206. Tab. 
129. fig 4K 5. 
302. Apo- 


383. p. 93. 


1726. 


1727. 


1727. 
1727. 


1727. 


1727. 


1723. 


1731. 


1727. 


1723. 


1731. 


1726. 


172% 
1722. 


1731. 


7731. 
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No. 41 z. p. 219. Ann. 1728. 302. Apocynum fruteſcens; Salicis folio, anguſto. An Apo- 


No. 399. P. 293. 


No. 417. p. 1. 


No. 422. p. 223. 


No. 407. p. 1. 


No. 395. P. 125. 8 


No. 41 2. p. 219. 


No. 395. P. 125. 


No. 383. p. 93. 
No. 383. p. 93. 


No. 395. p. 125. 


No. 395. p. 125. 


No. 407. p. 1. 


No. 376. p. 280. 
No. 412. p. 219. 
No. 412. p. 219. 
No. 399. p. 293. 
No. 399. p. 293. 


No. 399. p. 294+ 


No. 383. p. 93. 


: No. 383. p. 93. 


cynum ereflum, Africanum ; villoſo fructu; Salicis folio, 
glabro, anguſto Par. Bat. 24 ? 


1731. 462, Apocynum minus, rectum Canadenſe Cornut. 93. 


1726. 
1728. 
7 


1727. 
1725. 


1728 


1725. 


1723. 
1723. 


1725. 
IPRS: 
1727. 
1a „ 
1728. 
g 1728. 
1726. 


1726. 


1726. 


1723. 


1723. 


209. 


357 
409. 


262. 


153+ 


30g. 
156. 


305. 


212. Bidens Caroliniana; 3 radiis latiſſimis, inſig- 
niter dentatis; ſemine alato, per maturitatem convo. 


Apocynum ſcandens, Africanum, Convolvuli minoris 
folio & caule hirſutis, Pluk. Phyt. Tab. 137. fig. 4. 
Aracus q. Vicia ſegetum; ſingularibus ſiliquis glabris 
C. B. 345. 

Arundo arborea Indica; amplo pediculato folio. Bamby 


altera Species Rail Hiſt. 1316, Beeſha. Hort Malab. 
Tom. 5. Tab. 60, Re os 


Aſperugo vulgaris T. Inſt. 135. 


Aſter Americanus Belvidere foliis, floribus ex c- 


ruleo albicantibus, ſpicis prælongis. Pluk. Phyr, 
Tab. 78. fig. 5. 


Aſter Americanus, ſerotinus, altiſſimus; folio brevi, 
caulem amplectente. 


Aſter maritimus flavus, Crithmum chryſanthemun 


dictus. Raii. Hiſt. 268. 


. Aſter montanus Salicis glabro folio. C. B. 266. 


Aſter peregrinus, Ciſti folio non crenato flore mag- 
no, luteo. Pluk. Phyt. T. 16. f. 2. 


. Aﬀer Virginianus, anguſtifolius, ſerotinus, parvo 


albente flore, Park. Th. 132. 


. Aſter Virginianus, pyramidatus, Hyſſopi follis, aſ. 
peris, calycis ſquamulis foliaceis. 
. Barba Jovis, Caroliniana, arboreſcens ; ; Pleudoacaciz 
follis, Baſtard Indigo, incolis. = 
. Bellis Africana, capitulo aphyllo luteo, Coronopi 

| folio, caulibus procumbentibus. H. Lugd. Bat. | 
Betonica maxima; Scrophulariz folio ; flore è Iuteo 


palleſcente. Schol. Bot. 64. 
Betonica maxima; Scrophulariz folio ; floribus i incar- 
natis. Par. Bat 106. 


210. Bidens Americana Apii folii. „ 
211. Bidens Americana nodiflora foliis latis acuminatis. 


Chryſanthemum Conyzoides, nodiflorum; ſemine roſtralo 
. Sloan, Hiſt. Vol. 1. p. 62. Tab. 154. f. 4 


luto. 


_ Bidens Indica, Hieracii folio, caule alato. T. Inſt, 


57. 


462. 
Blitum monoſpermum, indicum, aculeatum. Breyn. 
Prod. 18. 

58. Blitum 
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58, Blitum quod Amaranthus Græcus, ſylveſtris, anguſ. No. 38; p. 93. Ann, 1723, 
tifolius. T. Cor. 17, 755 
8. Braſſica orientalis, perfoliata; flore albo; ſiliqua N 

35 quadrangula T. M1 18 5 9 No. 417. p. 1 1729. 
157. Brunella Caroliniana, magno flore, dilute cœruleo; No. 19. p. 125 5 

internodiis prælongis. i : 95 
359. Brunella laciniata; flore elegantiſſime ſulphureo. No. 415. p. 1729 
Boer. Ind. alt. 169. _ 
153, Brunella Nove Angliz, major; foliis longius mu- No. 305. P. 125. 1725. 
cronatis. 
212, Bugloſſum Luſitanicum, bullatis foliis Moriſ Hort. No. 399. p. 294. 1726. 
ö 
3. Bupleurum anguſtifolium. Dod. 633. No. 376. p. 280. 1722 
4. Calamintha, magno flore, C. B. 229. No. 276. p. 280 1722 
59. Calcitrapoides pumila, ſupina, tenuifolia, calyce No. 383. p 93 1723 
turbinato. D. Vaillant. Act. Ac. Par. 
214. Caltha Africana, flore intus albo foris violaceo T. No. 399. p. 294. 1726. 
Laſt. 499. 
410. Canna Indica; radice alba, alexipharmica, Sloan Cat. No. 4 22. p. 224. 1730 
Jam. 122. Hiſt. Tab. 149. fig. 2. Arroto. root. 5 
216, Cardamine i impatiens altera hirſutior. Rail Synopſ. No. 300 p. 204. 121 
215. Cardamine impatiens, vulgo Sium minus impatiens, No. 399. p. 294 172. 
Gerard. 
5. Carduus capite rotundo tomentoſo. C. B. 382. No. 376: p. 280 1722 
204, Carlina patula, Atractylidis folio & facie T. Inſt. 500. No. 407. p. 1. 1727 
412, Caryophyllata, aquatica, nutante flore C. B. 321. No. 422. p. 224. 1735 
413. Caryophyllata major; nutante flore. No. 422. p. 224. 1730 
414, Caryophyllata Virginiana; albo flore, minore; ra- No. 422. p. 224 1730 
dice inodora. H. Lugd. Bat. 121. 
411. Caryophyllata vulgaris. C228, No. 422. p. 224. 1730 
60. Caſſia decaphylla, Orobi Pannonici foliis mucronatis. No. 383. p. 93; 1723. 
360. Caſſida Cretica; fruticoſa; Catariæ folio; flore albo. No. 417. p. 1 1729. 
or, 11. 

302. Caſſida ak Chamedryos folio flore luteo. No. 417. P. 2 1729 
T. Cor. 1 

361. Caſſida i vulgatior; flore cœruleo. T. Inſt. No. 417. p. 1720. 
182, | 

62, Cataria anguſtifolia minor. T. laſt. 202. No. 383. p. 93 1723. 
64. Cataria Hiſpanica, Betonicæ foito anguſtiori, flore No. 383. p. 94 1723 

T 

. Cataria Luſitanica, erecta, Betonicæ folio, wberoſa No. 383. p. 91. 1723 

... .radice. T. Inſt. 5 

6 . Cataria major vulgaris. T. Inſt. 202. No. 383. P. 93. 1723. 
. Cataria orientalis, Teucrij folio, Lavendulz dots. No. 383. p. 94 1723 

VvVerticillis forum craſſiſſimis, T. Cor. 13. 

vO : #3. "6 eee e 5-6 
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No.'412. p. 219. 
No. 412. p. 219. 


No. 412. p. 219. 
No. 412. p. 219. 


No. 412. p. 219. 
No. 422. p. 224. 


No. 422. p. 224. 
No. 422. p. 224. 


No. 422. p. 224. 


No. 383. p. 94. 


No. 376. p. 280. 
No. 383. p. 94. 


No. 407. p. 1. 


No. 407. p. 1. 


No. 376. p. 280. 


No. 383. p. 94. 
No. 376. p. 280. 
No. 399. p. 294. 
No. 376. p. 280. 


No. 376 p. 281. 


1723. 


1725. 


1727. 
1730. 


1728. 
1728. 


1728. 
1728. 


1728. 
1 


1730. 
1730. 


1730. 


1723. 
L934. 
178% 


1927, 
1727. 
1722. 


17. 
97 22. 
1726. 
1726. 
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66. Cataria que Horminum ſpicatum, Lavendulz fore 


& odore. Boccon. rar. 48. 


63. Cataria y Nepeta Pannonica major & elatior. H. 


Ox. 3. 4 


I59, Cie Hifpanics, Cam. Hort. 37. fig. XI. 


115. 


265. 
416. 


307. 
308. 


209. 
210. 


306. 


419. 
418. 


417. 


266. 
267. 


Caucalis Monſpeliaca; echinato magno fructu. C. B. 
153. 

Centaurium foliis Cynaræ Cornut. 

Chamædrys Alpina, fruteſcens; folio ſplendents, 
T. Inſt. 205. 

Chamædrys; foliis parvis leviter crenatis. 


Chamædrys; fruteſcens; Teucrium vulgo. FT, Laſt 
205. 


Chamædrys; lacipiati foliis, Lob. Icon. 385, 
Chamedrys, 


que Teucriumm Hiſpanicum, ſupinum; 
Verbene tenuifolie foliis. D. Goiffon. D. Juſſieu. 
Chamædrys, vulgo vera exiſtimata. J. B. 3. 288. 
Chamæmelum Hiſpanicum, humile, ramoſiſſimum; 
Cotulæ fœtidæ facie. 


Chamæmelum incanum; Abſinthii vulgaris folio, 
D. Vaillant. Ac. Reg. Sc. 1720. 


Chamæmelum montanum; Abſinthii folio; Parthe- 


nii odore, Hort. Cath. 


Chelone Acadienſis; flore albo. D. Poanet: Ac, 


Reg. Sc. 1706. Joſſelyn New England's Rarities, 


Num. 6. p. 78, & 79. 


Chryſanthemum flore luteo, aphyllo minore. Bar. 2. 


Icon. 452. 


. Cryſanthemum perenne, minus, Salicis folio glabro 


H. Ox. p. 3. 21. 


Chryſanthemum tenuifolium, flore bullato aureo Bar 
Ic. 450. 


Circæa Lutetiana Lob. icon. 266. 


Circæa minima. Col. Ecphr. 80. 


7. Cirſium altiſſimum, albis maculis notatum, ſemine. 


70. 
5 
217. 


5 


IO, 


463. Colutea Orientalis, flore ſanguinei colorie, 
cula notato T. Cor. 44 


viſcoſo. Carduus albis maculis notalus, capitulis Cirſii. 


Schol. Bot. 215. 


Cirſium humile, ramoſum, foliis integris. 
Clematitis coerulea erecta. C. B. 300. 


Clematitis peregrina foliis pyri inciſis C. B. 300. 


Clematitis ſive Flammula ſurrecta alba. J. B. 
127. 


Cnicus perennis cœruleus, Tingitanus, H. Lugd. Ba: 
162. 


lutea ma- 


219. Coma 
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219. Coma aurea Africana fruticans, foliis Crithmi marini 
HF. Amſt. 2. 99. 
464. Coma aurea Germanica Park. Theat 688. 
311. Commelina graminea, latifolia; flore cœruleo. Plum. 
N. Gen. Plant. 
363. Convolvulus Canarienſis; longioribus foliis, mollibus 
& incanis. Pluk. Phyt. Tab. 325. fig. 1. 
268, Conyza Africana, fruteſcens; foliis Salviæ; odore 
Camphore. T. Inſt. 455. 
11. Conyza Africana, Senecionis flore, retuſis foliis H. 
Lugd. Bat. 
312, Conyza Orientalis, humilis; Verbaſci folio, candi- 
diſſimo. An Conyza tomentoſa & candidiſſima; ſubro- 
tundo, craſſo folio; flore luleo D. Sperard. Ac. Reg Sc. 
Par. An. 1719. 
218, Corchorus five Melochia J. B. 2. 982. 
160. Corchorus, Americana, prælongis foliis, capſula 
ſtriata, ſubrotunda, bre vi, Pluk. Phyt. Tab. 265. 
fig. 4. 
12. 8 Solis altiſſima, alato caule. T. laſt. 490. 
161. Corona Solis Caroliniana, parvis floribus, folio tri- 
nervi amplo, aſpero, pediculo alato. 
162, Corona Solis Rapunculi radice, J. Inſt. 490. 
313. Corona Solis; Trachelii folio; radice repente. T. Inſt. 
490. 
314. RR Solis; 3 Trachelii hills, ramoſior f radice non 
repente. 
315. Corona Solis; Trachelit folio, tenuiorez calyce 
floris foliato. 


13. Coronilla maritima glauco folio. T. Inſt, 650, 
316. Cotinus coriaria, Dod. 780. 


465, Crambe maritima Braſſicæ folio Tourn. 211. 
14. Cucubalus Plinij. Lugd. 1429. 


467. Cyanus 3 folio & longiore Belgicus H. R. 


Par. 


466. Cyanus montanus latifolius vel Verbaſculum Cya- 


noides C. B. 273. 
15. Daucus Fœniculi foliis tenuiſſimis o B. 
16. Daucus maritimus lucidus. T. Inſt. 307. 
364. Daucus, qui Paſtinaca CEnanthes folio Boccon. rar. 75. 
17. Dens Leonis, foliis Eryſimi vulgaris. T. Cor. 35. 
163. Dictamnus Creticus, r 
318. Doria; foliis tenuiter ſerratis, ad 1 latis. 
Aliſma Monſpelienſi um; ſive Doria. 1 
317. Doria major, repens. Virga aurea maxima; radic? re- 
Prue ive Dorea — repens. D. Bobart. H. Ox, 3.123. 
C Se 2 
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No. 412. p. 220. Ann. 17 28. 319. Doria; que Jacobæa Orientalis, Limonii folio, T. Cor. 36. 
1725. 164, Dorycnium Monſpelienſium, Lob. icon. 2. 51, 

179. 

1728. 


No. 395. P. 125. 
No. 417. p. 2. 


No. 412. p. 220. 


No. 41 2. p. 220. 


No. 412. Pp. 220. 


No. 407. p. 2. 


No. 395. P. 126. 
No. 422. p. 224. 


i No. 422. p. 224. | 


No. 422. P. 224. 


No. 422. p. 225. 


Ne. 395. p. 126. 


No. 407. p. 2. 


No. 412. p. 220. 
No. 395. P. 1 26. 


No. 422. p. 225. 
No. 422. p. 3 7 


No. 422. p. 225. 


"2725: 
1728. 


1730. 


365. 


320. 


48 


E 


468. 


"bo. 


424. 


166. 
270. 
3 
{ $67, 


. 
426. 


427. 


es. CB: 253. 


Elichryſum Americanum annuum folio oblongo ex 
. Elichryſum "Wa longiore & folio & flore pur. 


. Elichryſum ivelire, latifolium, capitulis 3 


_ radiato. 
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Echinopus minor, annuus; magno capite. T. Inſt, 463. 
Elatine, folio acuminato in baſi auriculato; flore lu- 


Elatine; folio ſubrotundo. C. B. 253. 


Elatine Hiſpanica, rotundifolia; pediculis florum 
breviſſimis. 


Elichryſum Afjcanum folio oblongo ſubtus cano, 
ſupra viridi, flore luteo Boer. Ind. 42. 


Elichryſum Africanum folio oblongo, anguſto, fore 
rubello, poſtea aureo Boer, Ind. 42. 


anguſto in orbem deſinente. 


pureo T. Inſt. 


Baris. . . 264. 
Eupatoriophalacron Americanum, procumbens; albis 
floribus; foliis parvis undulatis, aſperis, | 
Eupatoriophalacron Americanum, Scrophulariæ acu- 
tiore folio; diſco luteo, prominente, ſtipato, vix 


 Eupatoriophalacron, Balſaminæ foemine folio; flore 
albo diſcoide. D. Vaillant. Ac. Reg. Sc. 1720. Sca- 
bioſa Conyzoides, Americana; ca;itulis & floribus alti- 
dis parvis. P. B. P. Pluk, Phyt. Tab. 109. f.1. 


Eupatoriophalacron Indicum; Scrophulariæ folio; 


capitulo parvo, radiis quinis ad Baſin ornato, hiſpi- 
dis & glutinoſis. An Cichoreo aſfinis Lamp ſana Sta, 
Mentaſtri foliis; calyce fimbriato, hiſp1do. Sinice Hi. im- 
ſaw dicta ? Pluk. Amalt. 58. Phyt. Tab. 380. Fig. 2. 
Eupatorium Senecionis facie, folio Lamii. Par. Bat. le. 


6x, 


Eupatorium Valerianoides, Triſſaginis folio, abſque 
pediculis, Virginianum. Pluk. FPhyt. Tab. 83. f. 4. 
Ferrum equinum, Germanicum; Gliquis | in ſummitate. 


C. B. 349. 
Feenum Græcum, quod Melilotus corviculis reficxis 
maor 0.5: 338- 

Fœnum Græcum ſativum. C. B. 348. 
Feenum Græcum iylveſtre 3 -polyceration, 
Creticum Breyn Cent. 79. 

Fœnum Grecum fylveitre, polyceration, minus, 
Monſpeliacum. Breyn. Cent. 79. Hedyſarun nini. 
mum, Dalechamp. Hiſt. Lugd, 446. 


majus, 


366. 1 ru- 


366. 
168. 


471. 
367. 


169. 
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Frutex Africanus, Ambram ſpirans Pluk, Phyt. No. 417.p. 2. Ann. 


Tab. 183. Fig. 1. 

Fumaria minor, tenuifolia, cauliculis procumbenti- No. 395. p. 126, 
bus & caducis. C. B. 143. 

Galeopſis fœtidiſſima ſpica longiſſima alba Micheli. 

Galeopſis Hiſpanica; fruteſcens; Teucrii folio. T. No. 417. p. 2. 
Inſt. 186. 

Geniſta Hiſpanica humilis, Aoribus congeſtis villoſis. No. 595.5 4 28. 
Sparto primo affinis, C. B. 396. 

Geranium acu longiſlima, Cicutæ folio tenuius laci- No. 388. p. 306. 
niato. Geranium Cicutæ folio, viſcoſuns, acu longilſima 


D. Fuſſien. 


Geranium Zgyptiacum ; Althææ folio, fubeus glauco. No. 412 p. 220. 


Lippii D. Juſſieu. 

Geranium Æthiopicum, noctu olens, radice tuberoſa, No, 388. p. 307. 
foliis Myrrhidis anguſtioribus Breyn. Cent. 

Geranium Africanum Alchimillæ hir ſuto folio, flori- No. 388. p. 307. 
bus albidis. H. Lugd. Bat. 282. 


Geranium Africanum arboreſcens, or ang hirſuto No. 388. p. 307. 


folio, floribus rubicundis. Com. Pręl. 


Geranium Africanum arboreicens folio Maler plano No. 388. p. 307. 


lucido, glabro, flore Kermeſino, Di van Leur. Boerh. 
Ind. 109. 


Geranium Africanum arboreſcens Ibiſci folio angu- No. 338. 5 307, 


loo; floribus amplis Purpurels: Geranium Africanum 
fruteſcens, Alchimillæ folto birſulo. cum n br. 115 pur Tureis. 
Boer. Ind. 110, 


Geranium Africanum arboreſcens Ibiſci folio rotun- No. 383. p. 307. 


do; Carlinæ odore H. L. Bat. 274. 


Geranium Africanum arboreſcens, Malvæ folio mu- No. 388. p. 307. 


cronato, petalis florum inferioribus vix conſpicuis. 


Geranium Africanum Betonicæ folio, procumbens, No. 388. p. 307, 


floribus parvis, eleganter variegatis. Pluk. Alm. 169. 


. Geranium Africanum Coriandri tolio, floribus incar- No. 388. p. 307. 


natis, minus H. L. Bat. 279. 


Geranium Africanum foliis inferioribus Afari, fine. No. 388. p. 307. 


rioribus Staphidis agriæ, maculatis, ſplendentibus, 
& Acetoſæ ſapore. Com. Præl. 52. 


Geranium Africanum folio Malvæ craſſo, molli, No. 388 p. 307. 


odoratiſſimo, floſculo pentaperato; albo. Boerh. Ind. 
alt. 263. 


„Geranium Africanum fruteſcens, Cbelidonii folio, No. 388. p. 307. 


petalis florum anguſtis, albidis; carnoſo caudice. 
. Geranium Africanum fruteſcens, folio craſſo & glau- No. 388. p. 307. 


co, Acetoſæ Sapore Com. Præl. 54. 
1 
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145. Geranium Africanum fruteſcens Malvæ folio lack 


144. 
138, 
325, 
116, 


129, 
113. 


114. 


115. 


125. 


132. 


170. 


128. 


127 
18. 


171. 


105. 


106. 
10). 
> |» 
104. 
103. 
126. 


5 222; 
124. 


ato inſtar Meliſſæ, flore purpuraſcente. Boerh. Ind. 110. 
Geranium Africanum fruteſcens Malvæ folio lacini. 
ato odorato. H. L. Bat. 277. 

Geranium Africanum Noctu olens, tuberoſum & no- 
doſum, Aquilegi foliis. H. L. Bat. 284. 

Geranium Alpinum ; Coriandri folio ; longius radi. 
catum ; flore purpureo. D. Micheli Hort. Piſan. 68. 
Geranium Annuum minus Batrachoides, Bohemicum, 
purpureo violaceum. H. Ox. p. 2. 511, 
Geranium Arvenſe, album. Tabern. Icon. 57. 
Geranium Batrachoides, Gratia Det Germanorum 
O. B. 318. 5 
Geranium Batrachoides montanum noſtras Rai Hiſt ; 
1062. 

Geranium Batrachoides odoratum. C. B. 218. 
Geranium Chium vernum, Caryophyllatz folio. * 
Cor, 20. 
Geranium Cicutæ folio, acu longiſſima. h 
Geranium Cicutæ folio, erectum, Romanum. „ 
Muſ. p. 2. 93. 


Geranium Cicutæ folio minus & ſupinum C. B. „ 


Geranium Cicutæ folio moſchatum. C. B. 319. 
Geranium columbinum diſſectis foliis, pediculis flo— 

rum longiſſimis. Raii Syn. 218. 

Geranium columbinum erectum, Carolinianum fori- 
bus purpuraſcentibus. 

Geranium columbinum humile, flore ceeruleo mini- 
mo Raii Syn. Ed. 3. p. 359. Geranium columbinum 


tenuius laciniatum. C. B. 318. Prod. 138. 


Geranium Columbinum majus, flore minore, cœru— 
leo R. Hiſt. 1058. | 


Geranium Columbinum maximum, diſtectis folis ; 


Plot. Hiſt. Ox. 
Geranium Columbinum perenne Pyrenaicum maxi- 
mum T. Inſt. 268. 

Geranium Columbinum petalis florum bifidis albis. 
An Ger, Malachoides, flore albo, H. Reg. Bleſ. 1 
Geranium Columbinum vulgare, petalis florum bifi- 


dis, purpureis. Geranium ſecundum Cam. Epil. 600. 
Geranium folio Alceæ, tenuitur laciniato, flore pen- 


_ tapetalo, purpuraſcente, ſemine tenui Boerh. Ind. 
alt. 266. 


Geranium folio Althææ. C. B. 318. 

Geranium folio Althææ floribus ſaturatius rubentibus 
H. L. Bat. 290. : | 
305. Gera- 


305. 
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Geranium folio Malvæ rotundo. C. B. 318. Gerani- 
um majus folits in breviores & latas lacinias diviſis. 


111. Geranium Hæmatodes, foliis majoribus, pallidiori- 


112; 
1. 
101. 
122. 


1 
130. 


108. 
117. 
20. 


120. 


. 


119. 
110. 


109. 


134. 
. 


21 
272. 


273. 
368. 
269. 
370. 


472. 


purpureo. Barrel. ob. 53. 
Geranium orientale Columbinum, flore maximo, Aſ- No. 388. p. zo, 


bus & altius inciſis D. Dale. Raii Syn. 219. 
Geranium Hæmatodes Lancaſtrenſe, 
ſtriato Raii Hiſt. 1061. 2 N 
Geranium latifolium longiſſima acu. C. B. 319. 
Geranium lucidum ſaxatile. C. B. 318. 
Geranium lucidum ſaxatile foliis Geranii Robertiani 
D. Sherard. Raii Syn. 218. 


Geranium magnum, folio trifido. J. B. T. 3.478. No. 388. p. 306. 
amplo flore No. 388. p. 306. 


Geranium Myrrhinum, tenuifolium, 


phodeli radice T. Cor. 20. 
Geranium Phæum, flore reflexo. 
aut Betonicæ folio noſtras. Rail Syn. 216. 
Geranium Robertianum primum. C. B. 319. 
Geranium Robertianum rubens, flore albo. 


Parad. 229. 


No. 388. p, 305. 


No. 388. p. 306. 
No, 388. P- 305. 
No. 388. p. 306. 


Geranium ſanguineum cauliculis erectis, flore minore No 


Geranium ſanguineum maximo flore. C. B. 318. 
Geranium triſte Cornuti 109. 
Glychyrrhiza capite echinato. C. B. 352. 


. Gnaphalodes Luſitanica. T. Inſt. 439. 


No. 
No. 


No 


No. 


Gramen dactylon, majus; panicula longa; ſpicis plu- No 


rimis nudis craſſis Sloane, Hiſt. Vol. I. 112. Tab. 69. f. 2. 


Gramen dactylon, panicula longa, e ſpicis plurimis No 


gracilioribus, purpureis mollibus conſtante. Sloan. 


-Blift. Vol. I. 113; Tab. 70. f. 2. 


Hedypnois annua. T. Inſt. 475. 
Hedypnois Cretica, minor, annua. T. Cor. 36. 


An Hedypnois annua, caſ ite maximo Boerh, Ind. alt. 93. 
Hedy ſarum triphyllum, fruticoſum flore purpureo 


iiliqua varie diſtorta Sloane Hiſt. 184. Tab. 1 16. f. 2. 
371. Heleniaſtrum ; folio longiore & anguſtiore. D. Vail- No. 417. p. 2. 


lant. Acad. Reg. Par. anno 1720. 


flore eleganter No. 388. p. 306 


T J. B. T. . 477 No. 388. p. 306. 
Geranium puſillum maritimum ſupinum, Althææ No. 376. p. 281. 


No. 388. p. 306. 
| 8 : No. 388. p. 306. 
Geranium Romanum verſicolor, ſive ſtriatum Park. No. 388. p. 306. 


388. p. 305- 


388. p:305. 
388 p. 307. 
40%. P. 2. 
376. p. 281. 
407. P. 2. 


417. p. 2. 


No. 417. p. 2. 
No. 417. p. 2. 


Hedypnois Hiſpanica, procumbens; magno capite. No. 417. p. 2. 


372. Heleniaſtrum ſerius florens; latiore folio; ramoſiſſi- No. 417. p. 2: 


8 


7 


mum. An Heleniaſtrum ; 


folio breviore & latiore. 
Ejuſdem. ibid ?. „ 


Helianthemum ampliore folio, flore roſeo. D. Sherard. No 383. P. 94 
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- No. 388. p. 305. Ann. 1724. 


1724. 
1724. 


1724. 


1724. 
1724. 


1724. 


— 
1724. 


1724. 
1722. 


1724. 
| 724. 


3 


1724. 


1724. 
1724. 


„. 
1722 


1727. 
1727, 
1720. 
1729. 
1729. 


1731. 


1729. 


1729. 


4223; 


71. Heli. 


— = — . —— — — — — b — - 1422444 „ +2" 
, "I we ods. a dine. > th 3 . — * 
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No. 383. p. 94. Ann. 1723, 


No. 383. p. 94. 
No. 407. p. 2. 


No. 407. p. 2. 


No. 41 2. p. 221. 


No. 395. p. 126. 

No. 412. p. 221. 
No. 412. P. 221. 
No. 422. p. 225. 


No. 422. p. 225. 
No. 383. P. 94. 


No. 417. p. 2. 
No. 417. P. 2. 


No. 383. p. 94. 


No. 376. p. 281. 


No. 376. p. 281. 
No. 376. p. 282. 


No. 407. p. 2. 


No. 376. p. 282. 
No 395. p. 126. 


No. 412. p. 221. 


No. 376. p. 282. : 
p. 126. 


No 395. 


1723. 


1727. 


71. Helianthemum Anglicum, vulgari ſimile, flore ſtel- | 


73. 
274. 


33 
473. 


3327 


«. 172, 
326 


328. 
nan fruticans A erecta Alni folus triplo minoribus. 1ſor!, 


An. p. 2. 185k 
4 


429 
75 
587 


374. 


74. 


22, 


04, 


24. 


276. 


25. 


5173. 
329. 


26. 


* 174. 


albo Sloane Hiſt. 1. 213. Tab. 132. f. 3 
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lato. 

Helianthemum Halimi folio, anguſtiore, acuto. 4; 
Ciſtus Halimi folio, 2. Cluſ. Hiſt. 71 ? 

Heliotroptum Americanum, cœruleum; foliis Hor. 
mini. Dodart mem. 83. 

Heliotropium majus Dioſcoridi. C. B. 253. 
Heliotropium maritimum, minus, folio glauco, flore 


Hermannia; Alni folio parvo. An ne Africans, 
fruticans & erecta; Alni foliis latioribus & majorilys , 
flore ſpirali ſulphureo. Hort, Amſt. P. 2. 155? 
Hermannia fruteſcens, foliis oblongis, ad apices ſolum 
modo, ſerratis. 

Hermannia ſruteſcens; folio Tbiſci, hirſuto, molli, 
caule piloſo. Boerh. Ind. 1. 115. 

Hermannia; minimo Alni folio. An Ketmia, Africa. 


Herniaria 3 J. B. III. 378. 

Herniaria hirſuta. J. B. III. 379. 

Hieracium Caſtorei odore noftras. Hieracium cube 
vel potius Stæbes folio, hirſutum. Raii Cat. Cantal. 
Hieracium fruticoſum; avguſtiſſimo, incano folio, 
H. L. Bat, $16; 
Hieracium Pulmonaria dictum, latifolium, Bier! 
ramulis expanſis. 

Hieracium Pyrenaicum Blattariz folio, minus hir- 
ſutum. Schol. Bot. 
Horminum ſylveſtre latifolium, verticillatum 5 B. 
238. 

Hypericum perfoliatum & perforatum. T. Inſt. 1 
Jacea altiſſima, folio diſſecto, capite Ovarit nudo. 
D. Vaillant. 

Jacea cum ſquamis * ſive capite villoſo. J. B. 
3. 35. | 

Jacea Luſitanica, ſemper virens. H. Reg. Par. 
Jacobæa Africana, fruteſcens, flore amplo purpureo 
elegantiſſimo, Senecionis folio, Volk. Flor. Norimb. 
Jacobæa Hiſpanica, minus laciniata; petalis breviſ- 
ſimis. T. Inſt. 486. 7 

Jacobza perennis Aſplenii folio. D. Vaillant. 
Jacobæa Sicula, Chryſanthemi facie Boc. rar. p. 66. 


330. Jaſminum 


330. 


220. 


221. 
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aſminum Arabicum; Caſtaneæ folio; flor 
Lr "gg cujus . Coffy in officinis. e 
Ind, alt. 217. Arbor Zemenſis fructum Cofe ferens, D. 
Douglas. 

Kali ſpinoſum, foliis longioribus & anguſtioribus T. 
Inſt. 247. 

Kali ſpinoſum foliis craſſioribus & brevioribus, T. 
Inſt. 247. 

Ketmia Sy rorum quibuſdam. C. B. 3 16. 


. L actuca Canadenſis, altiſſima latifolia, flore leuco- 


phæo T. Inſt. 474. 


Lactuca perennis, humilior fore cœruleo. T. Inſt. 
47 3+ 
Lamium Garganicum, "FR MITES flore purpuraſc- 


ente; cum labio ſuperiori crenato. Micheli Hort. 
Piſan. 93. Tab. 32. 
Lamium orientale, argentatum, annuum; flore albo. 


Lamium Moſchatum foliorum marginidu  argentatis, 


Wheeleri Itin. 


Lamium purpureum, perenne; foliis acutis profunde 


inciſis. Lamium; folio oblongo; fore rubro. Park. 
Theat. 606. 


. Lathyrus ſylveſtris major flore minore; J foliis longius 


mucronatis. 


La vendula folio diſſecto, C. B. 216, 
Raii Syn. Ed. 3. 282, 


Linaria capillaceo folio. C. B. 213. 


Linaria Hiſpanica, procumbens; foliis uncialibus, 


glaucis, flore flaveſcente, pulchrc {triato labiis nigro- 


purpureis. 


Linaria lutea elatior & ramoſior; flore minori. 
Linaria multicaulis, erecta annua, anguſto Mollugi— 


nis folio; floribus luteis rarc diſpoitis. 


Linaria vulgaris lutea; flore majore. C. B. 212. 
. Lotus pentaphyllos minor Tg ſiliqua anguſtiſ- 


ſima C. B. 332. 


Lunaria vaſculo ſublongo intorto. Raii Syn. 164. 
. Lychnidea Virginiana, "Holoftei ampliore folio, flo- 


ribus umbellatis purpureis. 


. Lychnis fruteſcens, Le mg Been albo ſimilis 


CB. 205. 


. Lychnis Hiſpanicaz folio Kali; multiflora. T. Inſt. 


Lychnis Hiſpanica major latifolia flore albo. 
OL. VI. Fart ii. D d d 


Fern 


r ran 


No. 399 p. 294. 


No. 399. P. | 204. | 


Ne 407. p. 2. 
No. 399. p. 294. 


No. 412. p. 221. 


No 1 p. 2. 


No. 47. p. 3. 


No. 417. p. 3. 


No. 399. p. 294. 


No. 399. p. 294. 
Linaria cætulea, foliis brevioribus, & anguſtioribus. N 


0. 407. p. 2. 


3 


No. 412. p. 221. 


2 
— 
oy 
— 
82 
go 
da 
ts 
— 


2 
8 
13 
V 
dh 
ty 


No. 399. P. 295. 


No. 417. p. 3: 


No. 399. P. 294. 


29. Lychnis 


rr A ZF²— . ee — 
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No. 412.P. 221, Aus. 1728 


1729. 


1729. 


1726. 


: — © * 3 


394 


No. 376. P. 282. Ann. 1722. 


No. 399. p. 294. 
No. 399. p. 294. 
No. 399. p. 294. 
No. 399. Pp. 294. 


No. 399. p. 294. 


No. 383 p. 94. 


No. 399. p. 295. 
No. 399. p. 293. 
No. 399. p. 295. 
No. 399. p. 295. 


No. 399. p. 295. 
No. 42 2. p. 225. 


No. 376. p. 282. 


No. 383. p. 94. 


No. 38 3. Pp. 94. 
No. 383. p. 94. 


N 0o. 383. p. 94. 


No. 383. p. 94. 


No. 383. p. 95. 
No. 399. p. 295. 
No. 399. p. 295. 


No. 399. p. 295. 


1726. 
1726. 


1726. 
1726. 


1726. 


1726. 


1726 


1726. 
1726. 


1726. 
1730. 


1722. 


1723. 


1 724, 
1723. 


1723. 
1723. 


1723. 
1726. 


1726. 


1731. 


1726. 


29. 


227. 
426. 
228. 
229. 
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Lychnis Linifolia toroſis & laxioribus capitulis. Bar 
obſ. 64. 

Lychnis maritima Anglica, amplioribus foliis. 
Lychnis maritima repens, C. B. 205. 
Lychnis Orientalis Bupleuri folio T. Cor. 24. 


Lychnis Orientalis calyce pyramidato, ſtriato, lon- 
giſſimo; T. Cor. 24. 


230, L.ychnis Orientalis foliis carnoſis; caule ramoſiſſimo; 


1743. 70 6. 


floſculis minutis onuſto. Lychnis Orientalis Saponariæ 
folio & facie, flore parvo & mulliplici. 


Lychnis Orientalis longifolia, nervoſa, flore purpu- 
raſcente T. Cor. 24. 


232. Lychnis ſegetum Meridionalium annua, hirſuta; flo. 


234. 
233. 


235. 
236. 
430. 


243. 
475. 


ribus rubris, uno verſu diſpoſitis. Boer. Ind, alt 
214. 

Lychnis ſylveſtris viſcoſa, rubra altera C. B. 205, 
Lychnis ſylveſtris viſcoſa rubra anguſtifolia, C. B. 
206... 


Lychnis umbellifera, montana, Helvetica Zanon. 
128. 


Lyſimachia bifolia flore globoſo. C. B. 245. 


Lyſimachia ſpicata 3 flore albo; Salicis folio $ 9 


- "RSLs 
30. 


Majorana Cretica, Origani foliis, villoſa Satureix 


odore, corymbis majoribus albis. T. Cor. 13. Ori. 
ganum Smyrnæum Wheeleri, 


. Malva erectior, flore magno, ſuaverubente. T. Cor. 
3 | 


. Malva Luſitanica, annua, flore parvo ſtriato, 
. Malva Or. erecta, major, flore vix conſpicuo. D. 


Sherard. 


7. Malva Sinenſis, annua, erecta flore minimo. Ki. Iſai 


tle dicta. 


. Malva ſylveſtris, follis fiouatis minoribus, floſculis 
minimis, Anglica. Boer, Ind. 


2. Malva Syriaca, Ela Haur rene dicta. 2 Crelica, 


2. 268. 


annua, alliſſima, flore parvo, ad alas umbellato. J. Cor. 
. 

. Malvinda Abutili folio, flore luteo ſpicato. Althea 
Indica Abutili ſubrotundo folio, flore luteo ſpicato. Pluk. 
Phyt. Tab. 74. fg. 6. 

Malvinda Abutili folio flore luteo ſpicato minor, 


Malvinda Ficus folio, floribus luteis, in umbella 
foliacea naſcentibus. 


240. Malvinda Pimpinellæ majoris folio,: anguſtior ſemi⸗ 


ne bidente, 
239, Malvinda 


363 


381. 


Barrel. obſ. Ne. 
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vis, ex albo flaveſcentibus. 
Millefolium, minus, tenuifolium ; T anaceti odore 
1117, 
Millefolium nobile Tragi. 476. 
D d 0 2 


No. 417. p. 3. 


No. 417: P. 3: 


395 


1726. 
1726. 


1726. 


1731. 


1725. 
1722. 


1731. 


239. Malvinda Pimpinellæ majoris folio, ſemine biden- No. 499. p. 295. Ann. 1726. 
241. Malvinda profundius ſerrato folio, ſemine tridente, No. 399. p. 295. 
238, Malvinda Ulmifolia ſemine bidente. Malva VIRGO. No. 399. p. 295. 
lia, ſemins cum gemino roſtro, T. Inſt, 96. os 
237. Malvinda Ulmifolia ſemine roſtrato. Malva annua No. 399. p. 295. 
fruticoſa Fernambucana flore luteo, Zanon. 132. 
474. Malvinda Xanthii fere folio, fructu lappaceo, penta- 
cocco. Trifoiio afjinis, Indie Orientalis Xanthii facie 
Breyn. Cent. Tab. 135, Es 
176. arab album, foliis amplis, fere circinatis. No. 395. p. 126. 
31. Marrubium Hiſpanicum ſupinum, foliis ſericeis ar. No. 376. p. 282. 
- . elites I. init. 192. 
476. Martynia annua villoſa & viſcoſa folio ſubrotundo flore 
mamagno rubro. D. Houſtoun. 

439. Medica echinata, minima. J. B. 11. 386. No. 422. p. 226. 
436. Medica fructu ovali ſpinoſo. Medica Sizagre frufu No. 422. p. 225. 
oli; ſpinulis brevioribus & rigidioribus. R. Hiſt. 

432. Medica hirſuta, echinis rigidioribus. J. B. 11. 385, No. 422. p. 225. 
438. Medica Hiſpanica ; ; fructu echinato, ſubhirſuto, ſphæ- No. 422. p. 225. 

roide. : 
433. Medica magna, turbinata. J. B. 11. 385, No. 422. p. 225. 
440. Medica marina Lob. icon. 38. 3 cochleatum, No. 422. p. 226. 
maritimum, tomentoſum. C. B. OE 
435. Medica maritima, noſtras; modiolis ſpinoſis. Trifo- No. 422. p. 225. 
lium cocblealum; modiolis ſpinofss. Kai Syn, Ed. 2. 
4 
"489; Medica Orientalis; fructu rotundiore, ſubhirſuto, tu- No. 422. P. 223. 
berculis raris obſito. 3 
431. Medica ſcutellata. J. B. 11. 384. No. 422. p. 225. 
434. Medica tornata, minor, lenis Park. Theat. 1116. No. 422. p. 225. 
441. Melilotus Meſſanenſis, procumbens; folliculis rugo- No. 422. P2285. 
ſis, ſublongis; ſpicis florum brevioribus. Raii Hiſt. 
952. 
386. Mentha Siſymbrium, dicta, PLE ny rotundifolia; o- No. 417. p. 3. 
dore Aurantii D. Manningham. Mentha, Siſymbrium 
 difta, hirſula; glomerulis & folus minoribus ac rolundio- 
: ribus. Rail Syn Ed. 3. 233. 
380. Millefolium album, incanum; ſegmentis foliorum la- No. 417. p. 3. 
tioribus. 3 
385. Millefolium ; foliis "TITER fere diviſura ; floribus par- No. 417.p. 3 


1729. 


282, Millefolium, 
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No. 417. p. 3. Ann 1729. 
No. 417. p. 3. 1729: 
No. 417. p. 3. 1729. 
No. 383 p 95. 723. 
No. 399. p. 295. 1726. 
No. 399 Pp. 295. 1726. 

No. 395. p. 126. 1725. 
No. 395. p 126. 1925. 
No. 399. p. 295, 1726. 
No. 417. p. . 1729. 
No. 399. p. 295. 1726. 
No. 399. p. 295. 1726. 

No. 422. p. 226. 1730. 
No. 422. p. 226. 1730. 
No. 422. p. 426. 170 
No. 412. p. 221. 1728. 

N. 412. P21. 1728. 

No. 412. p. 221. 1728. 
No. 395. p. 126. 1725. 

No. 395. p. 126. . 
No. 395. p. 126. 1725. 
No. 395. 5. 126. 1725. 
No. 376. p. 282. 1722. 
5 No. 376. p. 282. > 
No. 407. p. 2. 1727. 
No. 407. p. 2. 1727. 
No. 407. p. 2. 1529: 
No. 407. p. 2. 1727, 
No. 395. p. 127. 1725 
No. 376. p. 282. 1722 


187 


382. 


384. 


442. 
443. 
444. 
Parietaria officinarum & Dioſcoridis. C. B. 
337. 


336 


338. 
180. 


179. 
181. 


182. 
33. 
32. 

283. 

280. 

231, 


282, 


34. 


309. 
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Millefolium, odoratum, Monſpelienſe Pillet. 27 1. 
Millefolium, tomentoſum, luteum C. B. 140. 


. Millefolium, vulgare, album. C. B. 140. 

. Mimoſa Jamaicenſis Zanon. Hiſt. 149. 

. Moldavica Betonicæ folio, flore cœruleo T. Inſt. 184. 
. Moldavica Orientalis, Betonicæ folio flore magno 


violaceo T. Cor. 11. 


. Myoſotis Hiſpanica ſegetum. T. Inſt. 245. 


. Myolotis Orientalis Peron, Lychnidis folio, T. 
"Or. 15, 


. Myrrhis folio Podagrariz Rivin. 
. Myrrhis trifolia, Canadenſis, Angelicæ facie T. Inſt, 


315. 


. Myrrhis tuberoſa, nodoſa, coniophyllon Mori, Umb. 


67. 


. Niruri Barbadenſe, folio ovali ſubtus glauco, pedicu- 


lis florum breviſſimis. 


Ornithopodium erreiche ſiliqua compreſſa 1 5 


Inſt. 400. 


Papaver luteum, perenne ; ; lacinĩato folio; Cambro- 
britanicum Raii Syn. Ed. 3. 309. Argenene lutea 
Cambro- britanica. Park. Theat. 369. 

Papaver ſpinoſum C. B. 171. 5 
121. 
Parietaria vulgaris, Anglica. Parietaria minor, Oci- 


mi folio C. B. 121. 


Partheniaſtrum Americanum; Ambroſiæ folio. . 
Reg. Sc. 


Par. 


Pentaphylloides Canadenſe, folio Agrimonize. Sarra- 
cen. D. Vaillant. 

Pentaphylloides erectum. J. B. 2. 1 
Pentaphylloides Fragariz folio, Bot. Monſp. Ap. 


Pentaphylloides Fragariz folio & crenis obtulioribus. 
Pentaphylloides fruticoſa. Rail Syn. 142. 
Pentaphylloides paluſtre rubrum T. Inſt. 298. 
Perfoliata vulgatiſſima five arvenſis. C. B. 277. 
Perſicaria mitts, J. B. 3. 779. 


Perſicaria mitis major; foliis pallidioribus D. Bobart, 
Raii. Syn. Ed. 2.58. OY, 


Perſicaria orientalis, 1 folio; calyce . 
purpureo T. Cor. 38 


. Phlomis fruticoſa, humilis, latifolia, candidiſſima; 


floribus luteis. 


Phlomis fruticoſa, Salviæ folio latiore & rotundiore. 
TT ITT 


x a 35, Phlomis 
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mis fruticoſ- iz fol! 1 
35. oy - | coſa, Salviz folio longiore & anguſtiore No. 376. p. 283. Ann. 1522. 
188. Phlomis Orientalis, lutea, herbacea, latifolia, ver- N 
ticillata. 209: eee e 
36. Phlomis Orientalis lutea, anguſtifolia cymis f # 1 
: centibus D. Sherard. 1 7 ber No. 376. p. 283. 1722. 
37. Phlomis Samia herbacea, Lunariæ foliis. T. Cor. 10. No .- 
3 : . : 376. p. 283. 1722. 
389. Pimpinella major, rigida, præalta, auriculata, Sa- No. . - 
bauda. Bocc. Muſ. p. 19. 8 | | CERES Ec. 
388. Pimpinella Sanguiſorba major. C. B. 160. GR 
479. Polium erectum, album, anguſtiori folio & ſpica, WO mg TO 
478, Polium montanum album C. B. 221. N 
477. Polium montanum luteum C. B. 220. | 9 85 
480. Polium Pyrenaicum, ſupinum, Hederæ terreſtris folio 3 
e, 828 
48 1. Polium ſupinum, anguſto, minime crenato folio, flore 1741 
„ Meſente = | | | Re 
284. Portulaca Coraſſavica procumbens; Capparidis folio ; No. 407. p. 2. ER 
flore muſcoſo; capſula bifurcata. Parad. Bat. 213. 
445. Pſeudo-Ipecacuanha Noveboracenſis D. Colden, Ne. .22. P. 226 1c 
An Peryclymenum herbaceum, erectum, Virginianum, 5 
Dr Tinkers-weed, vulgo vocalum? Pluk. Alm. 287. 
„% 8 
446. Ptarmica Agerati folio, acutiori. Ageralum album No. 422. p. 226. 1730 
=. SUES. 5 f 
38. e Orientalis pinnulis criſtatis. T. Cor. Ab- No. 356. p. 283. 1715 
intbium Santonicum Ægyptiacum C. B. 319. 1 
39. Quinquefolium album majus alterum C. B. 325. No. 376. p. 283. 1722. 
483. Quinquefolium foliis profunde & eleganter inciſis, SS 1731, 
fore luteo, petalis cordatis Cat. Plant. Agr. Florent, 

e 3 
186. Quinquefolium folio argenteo C. B. 325. No. 395. p. 127. 1725. 
482, Quinquefolium folio ſubtus argenteo majus. An 17 

Duinquefolium Pyrenaicum, folio ſubtus argenelo Tourn. TO 
Inſt. 297. | 1 
185. Quinquefolium minus, flore pallide luteo. T. Inſt: No 395. P. 127. 1725. 
297. r»„õ „ 
484. Quinquefolium minus repens luteum C. B. 323. 1731. 
184, Quinquefolium quod Pentaphyllum, ſeu potius No. 395. P. 126. 1725, 
Heptaphyllum rectum, caule rubro, hirfutius H. bk 

Cath. Boer. Ind. 2. 40. 5 =: 

183. Quinquefolium rectum luteum. C. B. 325. No. 395. P. 126. 1725. 
447. Ranunculus arvenſis, echinatus. C. B. 179. No. 422. P 226 1730 
448. Ranunculus arvenſis; ſeminibus magis echinatis D. No. 42 p. 226 ö 1730. 

Sherard. Boer. Ind. alt. 32. 
286. Ra-. 
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No. 407. p. 2. Ann. 1727. 


No. 383. p. 95. 
No. 383. p. 95. 
No. 417. p. 4. 
No. 417. p. 3. 


No. 412. p. 221. 


No. 40. p. 3. 


No. 376. p. 283. 
No. 376. p. 283. 


No. 422. p. 226. 


No. 383. p. 95. 


No. 407. p. 3. 
No. 407. p. 3. 
No. 407. p. 3. 
No. 407. p. 3. 


No. 407. p. 3. 


No 407. p. 3. 


No. 407. p. 3. 
No. 407. p. 3. 


No. 407. p. 3. 


No. 412. p. 221. 
No.412. p. 221. 


No. 383. p. 95 


No. 383. p. 95. 


No. 417. P- 4. 


No. 412. p. 222. 


No. 41 2. p. 222. 
emen; 


1723 
1723. 


1729. 
1729. 
1728. 
1727. 
8 
1711. 
1730. 
1723. 


4731. 


1731. 


1727. 
1727 
„ 
. 
1727, 


1727. 
1 
1727; 


1727. 
1728. 
1728. 
1723. 


3 
1729. 


1728. 


1 
1722. 


285, 


342. 


Salvia Or. foliis alatis major. 
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Ranunculus hirſutus, annuus; flore minimo. Rai 
Syn. Ed. 2. 


Rhagadiolus alter. Cæſalp. 511. 


. Rhagadiolus Lampſanæ Win, T. Cor. 36. 
Ribes Americana; fructu nigro minimo; calyce flo- 


ris campaniformi. 


Ribes fructu e Merret. pin. Raii Syn. Ed. 3. 


450. 


. Ricinoides arbor ; Americana; 3 folio multifido. T. 


Inſt. 656. 


. Ricinus minor Staphys agriæ 100 ; flore pentape- 


talo purpureo Sloane. Hiſt. Vol. I. 129. Tab. 84, 


. Rubus odoratus Cornut. 150. 


Ruta Chalepenſis; latifolia, florum petalis villis {ca- 


tentibus H. L. Bat. 431. 


Ruyſchiana; flore cœruleo, magno. Boerb. Ind. 
Alt, 173. 


Salvia Or. Abſinthium redolens, foliis pinnatis, flore 


Chamæpitys cerulea auſtriaca C. B. 250, 


carneo ; elatior, D. Sherard. 


„Salvia Or. foliis alatis D. Sherard. Salvia Oriental 


latifolia, hirſutiſſima, viſcoſa, pinnata, fore & calyce 
furpureis, inodora Boer. Ind. all. 167. cum fig. oft, 


Horminum Chalepenſe, 
alato folio, flore majore rubicundo. Hiſt, Ox. III. 394. 


. Santolina caneſcens foliis Cupreſſi. an 4 Dogon. 269? 
. Santolina foliis minus incanis. T. Inſt. 461. 

. Santolina foliis obſcure virentibus T. Inſt. 461. 

. Santolina foliis teretibus. T. Inſt. 460. 


. Santolina incana; Chamamæli odore ſuaviore. Boerh. 
Ind. alt. 123. 


. Santolina minor candidiſſima. 
. Santolina repens & caneſcens. T. Inſt, 460. 


- Santolina tota viridis; foliis Ericæ aut Sabine. an. 
3. Dodon. 269? 


. Santolina vermiculata cretica T. Inſt, 461. 


Satureia montana, C. B. 218. 


Satureia montana; latiori folio ; ramulis minus tis. 
. Scabioſa altiſſima, annua, foliis Agrimoniz nonnihil 


ſimilibus. H. L. B. 539. 


Scabioſa annua, Centauroides fiſtuloſa, H. Cath. 
. Sclareaz Africana z nes folio; annua. Boer. 


Ind. alt 165. 
Sclarea folio Salvie, minor, ſive glabra T. laſt 180. 


43. Sclarea folio triangulari; caule tomentoſo. T. Inſt. 180. 
Sclarea Orientalis, Betonicæ folio acutiſſimo, comi 
Purpuraſcente. T. Cor. 10. 


1 7 186. Sclarea 


42. 
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189, Sclarea rugoſo, verrucoſo & laciniato folio, T. Inſt. 180 No. 
43. Securidaca lutea major. C. B. 348. . 
289. Sena ſpuria, arborea, ſpinoſa, foliis alatis ramoſis, No. 40%. p. z. 81 4 
ſeu decompoſitis; flore ex luteo & rubro ſpecioſo. | 
Sloan. Hiſt, Vol. II. 49. | 4 
190. Seneclo /Egyptius, folio Matricariæ. Boer. Ind. 1. p. 40 No. 395. p. 127. oy or 
249. Senecio Virginianus, arboreſcens, Atriplicis folio. No. 399. p. 296. 1726. 7 
Par. Bat. 225. 5 
193. Serratula annua, ſeminibus nitidiſſimis ad baſin com- No. 395. P12). 172 | 
preſſis. Senecio carduus Apulus, Col. p. 1, 32. . 5. 4 
194. Serratula annua, ſeminibus nitidiſſimis, majoribus & No. 305. p. 12. 1525 
minime compreſſis. Crupina Belgarum vulgo # DOS 
250. Sherardia Teucri folio flore purpureo. Vaillant. Diſc. No 
p. 49. Verbena * ſubrotundo, ſerrato; flore cœruleo, 
Sloan Hiſt. Vol. I. p. 171. Tab. 107. F. 1. 


399 
395. p. 12. Ann. 1725. 


„309. p. 296. 1726. 


5 * 
3 E Oy? O 2X: _" _— — * — 
- 


191. Sideritis arvenſis, latifolia, glabra. 2 „%%  Ne-405-p.195 qo; 1 
393. Sideritis Cretica, viſcoſa, Bitumen olens. Zanon 186. No. 417. p. 4. $44 — 
195; Sideritis vulgaris hirſuta erecta. C. B. 233. N,. 305, p. 127. robs Wu 
287, Sonchus levis in plurumas, & tenuiſſimas, lacinias No. 4 p. z. „ "4 
diviſus. C. B. 124. . mm , 

288, Spinacia Cretica ſupina capſula ſeminis aculeata. T. No. 407. p. z. = 


Inſt. 533. 


89. Stachys Cretica. C. B. 236. No. 383. p. 97). 1723. | 
90. Stachys Cretica foliis ſub verticillis latioribus, acumi- No. 383. p.99. 1723. 
natis, flore majore. ” 
94. Stachys elatior flore flaveſcente punctato. No. 383. p. 95. 1723. 
92. Stachys folio obſcure virente, flore ferrugineo. II. No. 383. p. 95. 1923. 
Ox. 3. 382. 5 5 
91. Stachys major Germanica. C. B. 226, No. 383. p. 95. 1723. 
93. Stachys Salviæ folio, flore luteo. D Juſſieu. No. 383. p. 95. 1723. 
487, Stramonium Epgyprtiacum, Hore intus albo, foris vio- 1731. 
laceo Tourn. Inſt. 119. 
488. Stramonium ferox Boccon. rar. 30. | 1731. 
195. Teucrium Bæticum, Cluſ. Hiſp. 229. No. 395. p. 127. 1725. 
196, Teucrium Bæticum humilius, & ramoſius, folio ſu- No. 305 p. 127. 1725. 
brotundo. | = 
197, Thlaſpi arvenſe, Vaccariæ incano ws majus, C. B. No. 395. P. 127. 1725. 
208, 1 
44. Thlaſpi Halimi folio, ſemper virens. H. L. Bat. Alyſ- No 376. p. 283. 1722. 
"00 £2019, . 5 
198. Thlaſpi Vaccariæ incano . minus. C. B. 206. No. 395. P. 127. 1725. 
489. Tithymalus Americanus, haſtato folio, pediculum 1731. 
verſus contractiore, & utrinque ſinuato. D. Hou- 
ä ST 
491. Tithymalus Creticus, characias, anguſtifolius & inca- | 1731. 


nus Tourn. won 1. 


490. Tithy- 
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Ann. 1731. 490. Tithymalus Cypariſſias C. B. 291. 


No. 407. p. 3. 


No. 407. p. 3. 


No. 412. p. 222 
No. 412. p. 222. 


No. 41 2. p. 222. 
No. 412. p. 222. 


No. 412. p. 222. 


No. 376 p. 283. 


No. 412. p. 222. 
No. 412. p. 222. 


No. 422. p. 226. 


No. 417. p. 4. 
No. 376. p. 284. 
No. 376. p. 283. 
No. 383. p. 95. 


No. 383. p. 95- 


No. 383. p. 95. 


No. 383. p. 95. 


1727. 


1731. 


1711. 
1731. 


299. 


493. 


Tithymalus erectus, acris; Parietariæ foliis glabris; 


floribus ad caulium nodos conglomeratis, Sloane Hit. 
V. I. 197, Tab. 126. | 


Tithymalus follis ſubrotundis, non crenatis, Peplus 


dictus R. Syn. 


492. 
494. 


495. 


Tichymalus helioſcopius C. B. 291. 


Tithymalus latifolius. an THbymains latifolius H. ſari 
cus C. B. 291? 


Tithymalus maritimus, minor, Portlindicus D. Stone. 


ſtreet Raii Syn. Ed. 3. 313. Tab. 24. f. 6. 


. Tithymalus Myrſinites, latifolius C. B. 290. 


. Tithymalus tuberoſa, Pyriformi radice C. B. 272. 


Tithymalus villoſus, folio lato & obtuſo nervo medio, 
Tubymaius Hibernicus Merret. 


inſigniter albicante. 
Pin. Raii Syn. 183. 


. Tormentilla reptans, alata, foliis profundius Wal 
De Plot, R. Syn. Ed. 2. 142. 
Tribulus terreſtris. J. B. 2. 332. 


Tribulus terreſtris, hexaphylios, Americanus. An Ji. 


bulus terreſtris major; flore maxmo, odorato. Sloan. Eift. 


Vol. I. p. 209. Ta. HEAT. 


. Trifolium, anguſtifolium ſpicatum. J. B. 2. 376. 
. Trifolium avenle, humile; ſpicatum five Lagopus 


C. B. 328. foliis latioribus. Lags podium Lagopus. Tab. 


97. 


icon. 524. 


Trifolium, Lagopus Actum, anguſtioribus follis. La- 


gopus Lob. icon. 39. 


. Trifolium peltatum Creticum. C B. prod. 142. 
Trifolium pratenſe, folliculatum. C. B. 329. 
Trifolium pratenſe, hirſutum, majus, flore albo ſul- 


phureo R. Syn. Ed. 2. 193. 


. Valerianella Cornucopioides rubra Mor. Umb. 
Veronica fruticoſa, erecta, dulcis, hexangulari caule; 
flore dilute cœruleo. Sloan. Car. Ja. 81. Hiſt. Tab. 


168. f. 2. 


Veronica minor, Alpina, Serpylli folio. An Pon f 
Veronica multicaulis Pannonica. T. Inſt. 145. 
Veronica ſpicata hirſuta, folio ſubrotundo ſerrato. 
Vicia Craccæ majori Gerardi ſimilis, peromnia minor 


Anglica. 


Vicia multiflora, Caſſubica, frureſcens, Lentis FIRE TT 
Breyn. Prod. 52. 
. Vicia ſupina, latiſſimo folio, non 1 . Inf. 


397. 
Vicia ſupina, latiſſimo folio, TTTENTN T. Inſt, 5 95 
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98. Vicia ſylveſtris, incana, major & præcox, Pariſien- No. 383. p. 95. Ann. 1723. 


ſis, flore ſuaverubente. T. Inſt. 397. 


90. Vicia ſylvatica maxima Phyt. Britan. 129. Vicia ſylva- No. 383. p. ß. 1723. 


tica multiflora maxima. R. Syn. 189. 


50. Virga aurea altiſſima, ſerotina, panicula ſpecioſa, pa- No. 376. p. 284. 1722. 


tula. | 5 

397. Virga aurea Americana, altiſſima, anguſtifolia ſeroti- No. 417. p. 4. 1729. 
na z radice repenre. DE 85 0 

396. Virga aurea Americana anguſtifolia, media; panicu- No. 417. p. 4. 1729. 


la ſpecioſa. 


49. Virga aurea anguſtifolia, paniculi ſpecioſa, Canaden- No. 376. p. 284 1732. 


ſis H. Reg. Par. 


199. Virga aurea Canadenſis, Aſteriſci folio. Par. Bat, No. 395. p.1 27. 1726. 


244. 


48, Virga aurea floribus fiſtuloſis, Senecionis inſtar, foliis No. 376. p. 284 1722, 


anguſtioribus non ſerratis. H. Ox. p. 3. 125. 


398, Virga aurea; humilis; foliis rigidis, latis utrinque No. 417. p. 4. 1729. 


acuminatis. An Virga aurea folio hirſuto, Salicis, raro 
& leviſſime ſerrato ; caulibus atropurpureis Boerh. Ind, 


alt. 97? „ 
395. Virga aurea, Mexicana. C. B. 317. Virga aurea; Li. No. 417. p. 4. 1729. 
monii folio; paniculd uno verſu diſpoſita H. Reg. Par. 
400. Virga aurea minor; foliis ſerratis, utrinque acumi- No. 417. p. 5. 1729. 
8 ED F . 
399. Virga aurea, montana; folio anguſto, ſub incano; No. 417. p. 4. 1729. 
floſculis conglobatis. Raii Syn. Ed. 2. 81. e 
200. Virga aurea, montana, Scrophulariæ folio, Icon. Ro- No. 395: P. 127. 1725 
- bert- Pluk. Phyr. Tab: 235: 1-3. 
500. Xanthium Luſitanicum ſpinoſum Par. Bat. 439. 1721 
N $ II. He diſſects a Pear, which he ſays is entirely Ar Autunt of 


compoſed of the Pipes in the Stalk, dilated into a ſoft and moiſt Pulp, 
ke what they antiently called the Parenchyma, that compoſes the 
Liver and Spleen, which he affirms to be pure Veſſels, not Glands 
| Ciſtinguiſhed by being inveloped with one proper Membrane. You 
may, if you pleaſe, call the Pear, the Liver and the Splcen, taken 
in the whole, a Gland; but he denies any particular Glands in their 
Comp tion. . | - Sn 
has © Plants are of their natural Bigneſs, exactly deſigned after 
the Life, and with great Accuracy and Succeſs printed in their proper 
Colours. This curious Invention was never more aptly applied, 
though T think this is the firſt time it has been uſed in Botany. 
inis Means, without a long tedious Neicription, a Plant may be 
known by rneer Inſpection. However, that nothing may be want- 
ing, he Author has thought fit to give ſhort Deſcriptions, inſiſting 
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1 e FIN of the 12 Decade, 4 Ke. n 
inti:uled, Jo- more particularly on thoſe minute Parts which cannot 2 ckar 
annis Mar- expreſſed by Sculpture; and has added, where hey could b r 
tyn Hiſtoria 5 a, D. 
Plantarum ra tained, ſome Account of their Uſes, 22 785 


eee, FT he Author propoſes, in the Sequel of this Work, to give an, ©. 
ted at Lon- Account of new Plants only, or at leaſt ſuch as have not been figured | 
don ; by Ri- py others: If he proceeds with the ſame Exactneſs, as I do not doubt 
_ _—_ ks will, the Work very well deſerves Encouragement ; for of Plants 
Rand, 7 R. 8. thus figured and deſcribed, there can be no future Doubts. ET 
No. 407. p. Happy had it been for us, had the Antients left ſuch Types or De- 
4+ ſcriptions of thoſe they recommended as conſiderable for their Uſe ia 

Medicine, This would have ſaved the Learned World much Labour 

2 and Study in an Enquiry, which, *tis to be feared, for want of ſuch 
reg, * Helps, will prove; unſucceſsful. | : 5 


4 


